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C. V. dona, (Iconoaic Data Raaoucsaa. Doul4ar. 

Color Ida ID,D3 ) , J. A. Horn. 

inatnmanUl a.Uutti or two prtca »i<acif loaciona. 
ow a*lmtil by tha coniuMr daamion problem gluon 
Eull InCorut ion about fatoa and ch.rqas anrt tlio 
othar, an avatago prtca roimlatlon, aro dovolopod tu 
corfaot (or naaauraaant orror uhan raaldontial uatar 
aalaa ara -ado at a •ohadula or ratal, rathor than at 
union pricaa. Annual water purnhaooo or alngla 
raatiy raatdancaa ara ragraaaod on thoaa tnatruatnial 
prwn aatvntaa. taauly inooao, and hounohold alto by 
ordinary loaat aquaraa, baaed on a saapla of J28 
abatrvationa Irto aotropolttan Danvar, Colorado, lor 
1076. tha raaulttng daaand oatloataa aro robuat to 
tha prica conoapt apaoifiad, givan proportional uarl- 
atlao in all rataa and. ohargoo, and aro oonaiatmt 
with (indlnga In tha lttoratura. tha overall prleo 
a 1*1 11 ally utlaaui rang# batwaan - 0 .H in a llnaar 
nodal to -fl.dJ In a atailog nodal, uhllo tho aatl- 
■atad knecoa olaatlolty variaa batwaan 0.40 and 
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*««i»NWw, O.C. Zftawi, and K. P. uhlto, 3t. 

A *>#» link in prevlnm att-nota tn anolv 
null toh]octlve declRlon-a Idlng tonla to actual 
oncHloa pnebienw haa baan the Initial apaalficntlon 
ft «*; f>otlw. O* n*u approach to 
thtod lBlailt prnhlam appllo. Elndlnja concwnlry 
< * lv * lo P * Rultahle procedure tor 
f luc turliv ideas. iv» procorlaro, 
to “■temrtne a set of 
‘^if^tlcn of a portfolio of 
^ l* n C" rtu » nwulU in the 
" !f. 01 0b 3 BCLlvoa «*»* 1» -ntniwl, 
,1,,co,poB * hle - nenreduwant, 
and hierarchical ly structured. (Vttue rwuxircen. 
resit lofijnctlve plmni^j, ^nxrp p^a^ ’ 
Meter Uaour. Has., fapn 3M1778 
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imeefnin Interact ton un» »mV» 4 b< ntrlta-aHp 
Inn arid inj avliblnn folding. u . 

In thv Sal In ran bind, plulnn# IOT-M ■* 
crlbnd In FAiNA runremaen far lovlj « yi. 

Inral I nbllquo con»urg"«e«i prohahlv 

ptoiiallud thu kli*k ananp lh» eoaat cn ‘ . ,i,y, 

KA, llivn PA, rou-lutud tha total ir.n.pori «I 

d|MlO kjOe aliblln* |k| (|* 

l*c Tnrnuil Inn In tin/ toflit *•*$*• ^iuI 

lech) hao Imen part leelarly* ‘ l ~V. cW . 

ufonliiR of tlio Half of C * l i?'!! i pA^Acriii*1oTb DitW 
ver K nnt OMHinnent nuporpancJ an pa an ‘ (4ul , 

oln.-e 5 eyhp eav have tnutad iha rlaa , <lt 

conulnl r/iny.on eoroounc 1 hr J-l “J h P. ’ 

noclona, tnl Ifomln) . 
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SI30 Pinto tec eon lea jwCATH »»(" 

Till HUMUICT1DH OP THE PAMLW1I PLATE D1«JJ 
AMERICA AS DERIVE* FROM REUTI« PU« 

Dowul M. Jurdy IDnpartnant of u ttKUl 

Northvantorn Unluereitir, ET,n Z con ‘ ' —i tauvirt*^* 
High rataa of eubductlod “J "•* [ ^ doietloa of 
of tha Vsrallon plate < »°« ol «; t ^ h c ^lllw. »• 
tha uraeido Orogeny In tho «*■*•<" wn g 
•alien of the Farallon h.*«ki1c 

Aearlca ie reeonetructed hoek to Lk* r . OT ,trv«k I ™ 

using relative pinto notion data, « MC i 

Involve. Che ua. of a Pj««j "^£ B r.pr«ai°« 
Plato la linked to anothot with *** a)Bg p|j|ei. ^ 
Internet Ion ie ordor to ralaca •*“ .j rt *. Tta 
nodola Tor relative motion* ete ^ n btocil»» 

preferred nodel ptedieti an 190 bJjt, silk 

rata of tha Farallon Plata, “VjkJndUuJar w tkl 
a direction alnoet due east and parpa“ -ja^Hiid 
contlnantal nirgla. Tha durarioo • M ji vitk 

(nomell, MgWato nuMuction wrr.Uc- . 

the duration of the LnranJda J^J^J'^gjaitlMI ***. 

aarrelatlon ouai bo regarded aa only 

probable artora, whao car*lnad and proP^*” |J|| orJr 
tha relative uitlon circuit, esy le .^auffi! 0 * 
of the af tact obearvad, ^owewer, ^ 

that thea. recooetructad 

relative motion* ara alnllar to .Knatlua, '■R* 1 
pradietiona of athera, uiing tba 
direct approach of hotapot plat'. 

(Subductlon, relatlva plata eoeiooa, 

Laranlde Orogeny.) 
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Genesis of the Inter natio nal 
Geophysical Year ss, 

* " White Sa 

James A . Van Allen l “ mn °{ 1932 helping Thomas C. Poulter, «p!ipme 

DfDamrieni of Physics and Astronomy. ‘ h , e u . p . r °i fess<jr of P !, y? lLS ,he re. prepare geo- ludes of 

University of Iowa. Iowa City, 1A 522*12 physical equipment for the second Byrd Am- records, 

univeiaii; w. arctic ex net 111 ir.n The nvn„d;,i nn - i .: ■_ 


Editor's Nate: The following article is taken 
frm a sketch prepared at the invitation of David 
Stm, chairman of the AGU Committee on the 
History 4 Geophysics, and delivered at the 19S2 
hQV Fall Meeting in Sou Franrisro. 

Introduction 

The plan for a third International Polar 
Year, later broadened in scope and renamed 
the International Geophysical Year 1957- 
1958, originated on April 5, 1950, at a small 
dinner party of geophysicists at my home at 
1105 Meurilee Lane, Silver Spring, Maryland. 
The basic concept was put forward by Lloyd 
V. Berkner. He and Sydney Chapman were 
principally responsible for developing and 
enlarging the concept to a persuasive level nf 
detail and potential implementation, with the 
help of suggest ions by others present: Ernest 
H.Vestine.J. Wallace Joyce, S. Fred Singer, 
my wife, Abigail, and myself. I will give a 
brief account of the context within which this 
meeting occurred and of the evening's discus- 
lion. 

First, I will make a Few remarks on the cir- 
aimstnnces that led to this Decision, begin- 
ning with a quotation from an article by Syd- 
ney Chapman in Nature, August 22. 1 953: 

"In 1882-83, many nations joined in a 
great international scientific enterprise, the 
International Polar Year, in which the geo- 
physics or the polar regions — mainly the Arc- 
tic— was intensively studied, and expeditions 
tel up polar meteorological, magnetic and au- 
roral stations and operated them for twelve 
or thirteen months. In 1932-33 the jubilee »f 
this First Polar Year was celebrated by a repe- 
tition and extension of the enterprise, and 
ionospheric observations were included in the 
programme.” 

lain among the lew persons here today 
\»hopariin|i.ucil in the second International 
Tolar Year iII'V) in, indeed, have any per- 
lowiVaowleilge of it. My participation was 
wroaofebui it made a deep and durable 
impmwon me. 

• fo«ihvn &> „ ai low;i Yv e5 - 

k)in College. 1 spennnP , WttfTn«r.»nd nu- 




James A. Van Allen, 
pnident of AGU and pro- 
[tw of physics and head 
if At Department of Phys- 
m ond Astronomy at the 
University of Iowa, is the 
T«ipienl of numerous re- 
itm h awards and honors. 

His interests include nude- 
Bl physics, ballistics, cosmic 
“rnulroH, terrestrial mag- 

omgnetospheric physics, solar-energetic par- 
Wu. solar X ray, interplanetary medium, and 
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lunm of 1932 helping Thomas C. Poulter, 
the professor of physics there, prepare geo- 
physical equipment for the second Byrd Ani- 
arctic expedition. This expedition was to have 
been a part of IPY II, though it actually oc- 
curred about 2 years later, in 1934-1935. Mv 
jobs were testing reticles for the observation 
of meteor trails, a seismograph and a porta- 
ble magnetometer of the Department of Ter- 
restrial Magnetism (DTM) of the Carnegie 
Institution of Washington. This magnetome- 
ter was the most beautiful instrument that I 
have ever used. With the help of Daniel L. 
Hazard's Directions for Afugnrttr Measurements, 
a 1930 publication of the U.S. Coast and 
Geodetic Survey, I learned how to use the 
magnetometer and its associated theodolite 
and made a magnetic field survey of Henry 
County, lotva. I then sent my observations to 
Joint A. Fleming, director of DTM, for inclu- 
sion in the national grid of 1932. 

Seven years later, I went to DTM as a post- 
doctoral research associate. My own work 
there was in Merle Tuvc's nuclear physics 
laboratory, but I also got acquainted with a 
wide spectrum of geophysicists on the staff: 
John Fleming, Scott Forbush. Alvin McNish, 
Harry Vestine, Bill Rooney, and others. In 
addition, the European geophysicists Sydney 
Chapman and Julius Bartels were occasional 
visitors to DTM during the course of the 
preparation of their great, two-volume trea- 
tise on Geomagnetism, 

After World War II. I organized a researcli 
group at the Applied Physics Laboratory 
(APL) of Johns Hopkins University, using V- 
2 and Aerobec rockets for high-altitude scien- 
tific measurements. Harry Vestine, who had 
been a Pli.D. student of Chapman's at Ox- 
ford University, urged us to undertake a 
search fur ihe dp urn trial electro jet that Chap- 
man ami lie li.id itifviied I mm ground-based 
magi iel« nuclei icund*. The basic idea was to 

fly a directly ilnmigli the clcc- 

trojcl, thought to be m rite L river nf the ion- 
osphere at an altitude of ahum It to km. and 
to determine the altitude riutiilniiinit of the 
density of clour huI c uncut hum its magnetic 
signature. 

The most promising insti uiiiciil fur this 
purpose was a three-axis Iltixgaic magnetom- 
eter of the tvpe ilmi was in use at the Naval 
Ordnance Laboratory (NUL). B) arrange- 
ment with L. R. Maxwell and Leroy All- 
dredge. F.Iwihn! Maple and W. A. Bowen of 
NOL iindeiKHik the development of a suit- 
able small unit and S. Fred Singer, L. W. Fra- 
ser. and I. of APL. adapted it for flight as 
part of the payload of an Aerobce rocket. 
The first proof (fight of the system was made 
til the While Sands Proving Ground in New 
Mexico on April IS, 1948, to an altitude of 
113 km ubovc sea level- Good measurements 
were obtained throughout the flight but, as 
expected, the principal finding was that the 
field strength obeyed the inverse cube law. 

The next stage of ihe investigation consist- 
ed of three Aerobec flights near the magnetic 
equator off the coast of Peru from the USS 
Norton Sound in March 1949. This expedition 


provided the first U.S. flights of high-altitude 
sounding rockets at any location other than 
White Sands. Two of these flights, carrying 
NOL magnetometers and APL cosmic ray 
equipment, were successful, reaching alti- 
tudes of 105 km. One ol the magnetometer 
records, the one taken at the proper local 
time, yielded a convincing signature or at 
least a partial ]>eiicUaiiou or the clccirojet in 
the ‘altitude ranged to 105 km. The report 
of the results by Singer, Maple, and Bowen 
may be found in Journal of Geophysical Re- 
search , 56. 265. 1951. We made further Aero- 
bec flights of cosmic ray equipment in the 
Gulf of Alaska in January 1950. 

The Dinner 

Vestine was delighted with our equatorial 
elecirujet results, as was Chapman who was 
visiting the United States in early April 1950. 
On April 5 they visited APL in order to learn 
about the results at first hand. Chapman ex- 
pressed an interest in getting together with us 
and with Lloyd Berkner and Wally Joyce for 
further discussions. I immediately called my 
wife to confirm u previously tentative plan 
that she would have the group for dinner at 
our home. During the day she cleaned the 
house, prepared a splendid dinner, and man- 
aged tu (eed our two young daughters and 
luck them into bed as the guests arrived. 

The occasion turned out in be one or the 
most felicitous and inspiring that 1 have ever 
experienced. Berkner was ulte of the leading 
experts on ionospheric physics and telecom- 
munications at that lime, had been a member 
of live scientific staff or tltc first Byrd Antarc- 
tic Expedition in 1928-1930. and had exten- 
sive experience in international cooperation 
in science while a member of die U.S. State 
Department. Joyce was a distinguished gco- 
magnetician who had published the well- 
known Manual of Geophysical Prospecting with 
the Afflgiii'towrtrr in 1937 and was. as 1 recall, 
on the stall uf the National Researcli Council 
at this time. 

The dinner lunvcruition ranged widely 
over geophysics and especially geomagnetism 
and iunost liter it physics. Following dinner, .is 
wc weic all sipping brandy in the living 
room, Berkner mined to Chapman and said. 
"Sydney, don't you think that ii is .iImiiii time 
for another imernaiion.il polar year'*" Chap- 
man iimucdijich embraced the suggestion, 
rom.ii king that he had been thinking along 
ihe same lines himself. Tltc conversation was 
then directed to the scope of the enterprise 
and to practical considerations of how to con- 
tact leading individuals in a wide range of in- 
■ icrnational organizations in order to enlist 
their support. The year 1957-1958, the 25th 
anniversary of the second polaT year and one 
of anticipated maximum solar activity, was se- 
lected. By the dose of the evening Chapman, 
Berkner, and Joyce had agreed on the strate- 
gy for proceeding. 

The occasion is described in Chapman's 
words as follows, also Tram his J953 Nature 
article: 

On April 5, 1950, Dr. L. V. Berkner, at a 
small gathering or geophysidsts at the then 
home of Prof. J. A. Van Allen, Silver 
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Spring. Maryland, U.S. A., proposed a sec- 
ond repetition after twenty-five years in- 
stead of fifty years, in view of the rapid ad- 
vances made since 1933 in scientific, espe- 
cially ionospheric, techniques. Being 
favourably regarded, this proposal was for- 
mally brought lie fore three international 
scientific bodies in the summer of 1950 — 
the first to meet was the Mixed Commis- 
sion on the Ionosphere (MCI), formed by 
the International Council of Scientific 
Unions (IC5U) under the sponsorship of 
the International Union for Scientific Ra- 
dio (UKSI) with the cooperation or the In- 
ternational Astronomical Union (fAU) and 
the International Union for Geodesy and 
Geophysics (UGGI). The Mixed Commis- 
sion on the Ionosphere presented the pro- 
posal in some detail to the International 
Council of Scientific Unions, ami recom- 
mended the formation of a cot until tee to 
organize a third polar year in 1957-5S-” 

The remainder of Chapman's paper gives 
eloquent testimony to the vigor ana sagacity 
with which the matter was pursued. 


JGR Papers 
on LAGEOS 


AGU is inviting <nnirilmiiniis tu a spe- 
cial issue nf the journal nf (iet, physical Re- 
starch (JGR) do u net l in tile results I'ruin 
analyses id 1-aser Goxlyuiiinii's Satellite 
(l.AGKOS). Examples nf topics appropri- 
ate lor the issue include, hut are tint limit- 
ed to: 

< I) (ienriesy: gravity field, inlet. die 
baseline tliMawox, (tolar minion, earth 
tides, uml satellite orbit perm rha tic ms 

(2) Tcctnimpliysits: tec. tunic plate mil- 
lion, crustal lie lor in. it ini i, gravity and gc- 
uid inter pretai inn. and mantle n mvcciii >n. 
suite I me, and rhcnlogy 

(3) Suliri van I i-uceuu -at nuispherc inter- 
actiuus. 

All analyses slum |rl he baser I <»ii 
LAGF.OS data nr make extensive use cif 
LAG F OS data along with other inl'nrin.i- 
liixlt. Peer review of nil papers will he in 
.Kund with the usual JGR stand .nils Pa- 
pers. in the standard AGU manuscript 
format, sin mid be leceiveil by editors uu 
later than February 29, 198 ). 

Send one copy to: 

Steven ( '.alien 

Guest Editor. LAGEOS Special Issue 
Genriy n Julies Branch. Ckulc 92 f 
Goddard Space Flight Center 
Greenhcll, MD 20771 

Send four copies to: 

Gerald Schubert 

Editor, Journal of Geophysical Research 
Department or Earth and Space Sci- 
ences 

University of California, "Los Angeles 
Los Angeles, C’A 90024 

Authors should advise Cohen by De- 
cember 31, 1983, of their intention to 
make a contribution. He can lie reached at 
the above address or by telephone at 3UI- 
344-8826. 



Fossil Records 
of Volcanism 

f0 ^ rccn ' ar, d glacial Icc contains n fossil re- 
al volcanic emissions transported in the 
jrrfm^ ere ' V- Hammer, H. B. Clausen 
tnHu'w gaard Wafare, 288, 230, 1980) 
VV' ^ crron (Journal of Geophysical Re- 
3052. 1982) noted peaks bf rela- 
ting 1 1 . ac ‘dity in the Greenland glacial 

due , Word that are assumed to be 
a-. 10 P^pitation of sulfuric acid aerosols 
tad u n T volca , n ' lc eruptions. R. B. Stothcrs 
foe w. * ^npino of the Goddard Institute 
HarrW . . dies in New York recently did a 
ctDft-i j mstor > ca l records and found an un- 
iiv,Vi if orrelat i on °f European volcano ac- 

rithilVj P? 1 ™ 6 1500 B - C - 10 A * D * 1500 

n» ii, „ ' maxima in Greenland ice ($r»- 
1983). 

el Rampino's soon-lo-be-report- 
pte»i ■ \ {Jo , Hrnal °s Geophysical Research . in 
inner"' r • e . xam matidn of "about one 
tqf/o ? a million pages of modern English 
accoun, fu 1 *' *7 their analysis they took into 
rorp Ho ,_ Rustical uncertainty of the ice- 
Pttted 1 ? M d lI,e ‘ime lags that; would be ex- 
•^.o delay the arrival of acid rain from 
tbt t)rr S! ropean volcatto sources. Of course 
there ,lie ana ly*w is that whereas 

Qiu» records of Euftipeari yol- 

vtilc 9 n 0 nJr * P rec ' 0<1 » Ihtle information on 
^the li,al : m ust haVe occurred duy- 
and in nj n ? P er ipd in - the western Pacific • 
^ the vnui Sterri he mlspherc ; Beginning 
^ 1450 R Cree^, set at V ■ 

^deiCTmi :C, .^ lhe .V° ,cari0 URId having 
^'TandiuT- fr ° m “archeology grid leg- 
Gr cenland .ice pcid peak date set 


at about 1390 B.C. (± 60, by radiocarbon 
methods), Stothers and Rampino correlate 
historical data through Vesuvius (217-216 
B.C). Etna (44 B.G.), and others. There 
seems to be an acid peak to correlate in each 
instance in the data of Hammer et al. 

The problem of ignoring other northern 
hemisphere volcanlsm was argued on the ba- 
sis of the known (or deduced) sulfur/silica ra- 
tios of die volcanic eruptions, substantiated in 
part by the historic record of the occurrence 
of so-called “dry fogs." Dry fogs were atmo- 
spheric hazes produced by volcanic emissions 
probably containing high sulfur concentra- 
tions. Stothers and Rampino conclude that 
their library searches and analyses of correla- 
tions “indicates that European volcanic erup- 
tions produced at least six of the 13 largest 
acidity peaks recognized in Greenland Ice 
during the past 3500 years.” The next step 
will be to attempt a correlation between the 
historical add aerosols in the atmosphere ana 
climate.— PA/B 

Fighting Wind 

Shear 

A “coherent and sustained program" of- im? 
proved radar detection of weather, pilot 
; training, and better communication between 
pilots and air controllers can greatly reduce 
• the risk of. wind. shear to airplanes landing pr 
: taking off, according tt* » National Research 

; - Council (NRC) Committee. , .. 

i • wind shear, characterized by winds tapidly 
r.* changing direction and speed. has caused sev- 
:/M strions accibenu 
t themost notable 


New Orleans International Airport, which 
killed 153 persons. Following the accident, 
Congress directed the Federal Aviation Ad- 
ministration (FAA) to contract with the NRC 
to study wind shear. 

Some wind shears, such as those associated 
with warm and cold fronts, low-level jet 
streams, and mountains, have been under- 
stood and predicted for years. However, me- 
teorologists have only recently identified one 
of the most treacherous types of wind shear: 
a sharp downburst.of air, often accompany- 
ing a thunderstorm, that spreads out in all di- 
rections once it strikes the earth. What makes 
this type of wind shear even more hazardous 
is that it is usually small and localized and . 
therefore difficult to predict. ’ 

The quickest way to reduce the risks associ- 
ated with such wind shear is to impress upon 
pilots the prudena? of avoiding weather con- 
ditions conducive tq wind shear and to in- 
struct them in more effective way* to handle 
their aircraft if they cannot Avoid them. How- 
ever, the NRC committee alio, recommended 
1 that the technology used to predict ihe wind 
' shear be improved. In the near term, the 
Low-Level Wind 'Slieftt Alert System 
(LLWSAS) should be improved and expand-, 
ed. the NRC committee said; in the longer 
: term, an advanced ivarrting system needs to 
be developed. (See Eta, February 1.5, 1983. p. 
67, for a discussion of solitary atmospheric . 

■: waves as it source of wind shear.) , 

Currently, LLWSAS, which is. a iysiepi of 
' groupd-level sehsors that measure wind ve- 
focit/jt or near- airports, .operates af -;69 ma? 


; ' changing direction anq ‘ . prats lw 1985; the NRG cornrmuee mdm-- , 

, .eW Jribns:acctc^en|J b g r ^^SSded'lh its ^porl Loto-AWiift Wwd Shear 

the: most uip.iirie Is tlie July 8,il^.:CIy ^ Hritnril toAviatitm thairLLW^AS be Hn\!- 


proved and that the improved versions be in- 
stalled at all high-density airports where wind 
shear is likely to occur. 

A combination of new technologies would 
comprise the advanced warning aysLem envi- 
sioned by the NRC committee. NEXRAD. the 
next-generation nationwide weather network 
that uses pulsed Doppler radar, would be a 
part of that technology package. Each radar, 
with a range of up to 320 km, would be able 
to identify conditions that could giye rise to 
wind shears, but would not provide the min- 
ute- to- minute observations required to detect 
and locate hazardous wind shears near an air- 
port. To provide this sort of monitoring, the 
NRC committee urged the FAA to "aggres- 
sively support" the development of a Doppler 
radar system specifically designed for this 
purpose, but warned tluit such development 
"must not interfere with the development of 
NEXRAD." 

DPEPin 

Geochemistry 

i According io a group of Investigators at die 
CSIRO Li lefts Heights Research Laboratories, 

New South Wales, die metal porphyria DPEP 
(if It raii be proved to exist) plays a key role 
in theories of ihe organic origin of petro- 
leiim. The proof would involve a single cryih - 
, 'taj stmcturo;detenntriatl6ri of the huge mole- 1 
. cule isolated froni a geological sample and . j 
this Is what the GSIRO grOup succesSfolly 
achieved {Nature, 306, pp. .173-174, 1983)., 

■ About 50. years rigo A. Trelbs postulated ' i 
'that vanadyl-DPEP, is thfi domiriant ^nelal-pr- \ ' 
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ganic compound in crude oils and oil shales, 
but until this recent study, existence of the 
compound lias remained unconfirmed. 
Treios' scheme detailed the formation of the 
porphyrin from chlorophyll. The steps of 
prnphyrin formation could characterize the 
biological origin of petroleum, but the very 
crucial piece of evidence has been lacking. 

The apparent difli cullies of extracting an 
adequate single crystal without suffering 
chemical decomposition were overcome in a 
multistep process. The extraction was accom- 
plished with a sample of oil shale from the 
Julia Creek Deposit in North Queensland, 
Australia. X ray diffraction analysis yielded a 
monoclinic cell (P2i) with a = 13.912 ± (3), b 
= 14.15! ± (4). and c =» 18.404 ± (8). 0 = 
70.34 ± (2). The structure refinement com- 
pleted with a residual of 0.077. The crystals 
were found to have the vanadyl Css DPKP 
structure, which was proposed by Treibs in 
1934. 

According to the CSIRO group: “The re- 


sult is important because it represents the 
first complete identification of a petropor- 
phyrin unlikely to have been chemically al- 


tered by the extraction procedure. More im- 
portantly, however, the determination of this 
structure confirms, for the first time, the 
long-held belief that pett oporphyrins are de- 
rived from chlorophyll." The results substan- 
tiate Treibs' hypothesis, which is accepted as 
the foundation for organic geochemistry. — 
PMB 

Artificial Coal 

The geology and geochemistry of coal nre 
receiving increased attention in federal gov- 
ernment laboratories. Coal may be burned at 
increasing rates for centuries to come, and 
thus its properties must be better known. A 
new approach to coal research was reported 
recently by investigators at the Argonne Na- 
tional Laboratory (Chemical and Engineering 
News, November 21, 1983). A group from 
Argonnc's Division of Chemistry has recently 
synthesized coal from natural materials. The 
results of this study may proride insight Lo 
the nature of the highly complex organic 
structures that are found in coal. Clearly, the 
goals of the Argonne program to characterize 
coal chemically and to document the geologi- 
cal processes of its formation are closer to be- 
ing realized than ever before. 

There may be numerous geologic processes 
involved in the formation of coal deposits. 
Plant material is thought to undergo bioge- 
netic alteration in nature before it is meta- 
morphosed into coal, but the new Argonne 
results may dispute this. In the artificial coal- 
ification experiments, lignin was converted 
directly to lignite by a clay-catalyzed process. 
The geological analogue would be the slight 
alteration of wood, with the loss or hydrocar- 
bons, followed by the formation of coal mac- 
romolecules at relatively low temperatures 
(150 “-200"). Natural clays could act also to 
catalyze the reaction. 

The study is only beginning, but the early 
findings have been intriguing samples of 
what may be expected. The suggestion is that 
lignins and other similar materials may sur- 
vive sedimentary diagenetic processes; in- 
deed, they may be relatively pure products. If 
so, they could be converted directly to coal 
molecules in relatively short lime periods 
(months) by naturally catalyzed reactions. — 
PMB 

Hubble Space 
Telescope 

The Space Telescope, scheduled for launch 
aboard the Space Shuttle in 1986, has been 
renamed the Edwin P. Hubble Space Tele- 
scope, the National Aeronautics and Space 
Administration (NASA) announced. The or- 
biting optical astronomical observatory will 
carry a 2.4-m mirror and five scientific in- 
struments that will be able to look into space 
7 times farther than anv ground-based obser- 
vatory; NASA cspccts t lie resolution of the 
resulting images to be 10-20 times belter 
than images from ground -based instruments. 

Hubble probably is best known for his dis- 
covery, with colleague Milton Huniason, that 
the universe is expanding. Hubble confirmed 
that the faint, spiral nebulae viewed through 
the Mount Wilson Observatory’s Hooker 
Telescope were distant systems receding from 
us nt velocities proportional to their distances. 
Hubble was n staff member at Carnegie Insti- 
tution’s Mount Wilson Observatory near Pas- 
adena, Calif., from 1919 until his death in 
1953. 

Geophysicists 

Charlei A. Barth, director of the Labors- ■ 
tory for Atmospheric and Space Physics at. 
the University of Colorado,. Boulder, recently 
was awarded the National Aeronautics and 
Space Administration's medal for distin- 
guished public service. Barth was cited for his 
“outstanding leadership and contributions in 
proposing and establishing the Solar Meso- 
. sphere Explorer [SME] project" as Well a? his 
personal dedication -that has. helped make the 
SME a “highly successful scientific mission.!',:- 


Recent Ph.D.’s 

Eot periodically lists in forma non un recently ac- 
cepted doctoral dissertations in l lie disciplines of 
geophysics. Faculty members arc invited to submit 
the following information for publication, on insti- 
tution letterhead, above the signature of the faculty 
advisor or department chairman: 

(1) the dissertation title 

(2) author's name 

(3) name or the degree-granting department and 
institution 

(4) month and year degree was awarded. 

If possible indude the current address and tele- 
phone number of the degree rcdpietil (this infor- 
mation will not be published). 

Rock Afagiiefism and Paltmagueli&m of Miocene 
Fluvial Sediments in Northern Pakistan, Lisa 
Tauxe, Dept, of Geological Sciences, Co- 
lumbia Univ., January 1983- 
Seismic Hazards Evaluation in Interplate aud In- 
traplate Environments, Stuart P. Nishenko, 
Dept, of Geological Sciences, Columbia 
Univ., January 1983. 

Seismic Velocities and Attenuation in a Heated 
Underground Granitic Repository, Bjorn N. P. 
Paulsson, Dept, of Materials Science and 
Mineral Engineering, Engineering Geosci- 
ence, Univ. of California. Berkeley. Janu- 
ary 1983. 

Geochemistry of Hnleahala Volcano, East Maui, 
Hawaii and Implications for the Ei>olution of 
Hawaiian Volcanos, Chu- Yung Chen, Dept, 
of Earth, At mo- spheric and Planetary Sci- 
ences, MIT, February 1983, 

High Temperature Deformation of Hot-Pressed 
Polycrystalliue Orthoenstatite , A. Delighan, 

Dept, of Materials Science, Univ. of South- 
ern California, Februnry 1983. 

Energisation of Iota by Oblique Double Layers, 
Marian Elizabeth Greenspan, Physics Dept., 
Univ. of California, San Diego, April 1983. 
Geologically-Developed Probability Seismic Risk 
Analysis, Huh-Yuan Liang, Dept, of Geo- 
logical Engineering, School of Mines Sc 
Metallurgy, Univ. of Missouri- Rolla, May 
1983. 

High Latitude Field Currents, Janice L. Karty, 
Dept, of Space Physics and Astronomy, 

Rice Univ., May 1983. 

Reliability, Resilience and Vulnerability in Reser- 
voir Operation, Wai-See Moy, Dept, of Geog- 
raphy and Environmental Engineering, 

Joints Hopkins Univ., May 1983. 

Seismotectonics of Riilish Columbia, Garry C. 
Rogers, Dept, of Geophysics and Astrono- 
my, Univ. of British Columbia. May 1983. 
Theoretical and Field Studies oj Fluid Flow in 
Fractured Racks, Paul Anthony Hsieh, Dept, 
of Hydrology and Water Resources, Univ. 
of Arizona, May 1983. 

The Thermomechanioil Properties of thr Con fine ti- 
l'll Lithosphere, Garry D. Earner, Dept, of 
Geological Sciences, Columbia Univ., May 
1983. 

Gfocftemulry of Boninites and Olhtr Law TiO: Is- 
land Arc Volcanic Rocks, Rosemary L. Hick- 
ey, Dept, of Earth, Atmospheric and Plane- 
tary Sciences, MIT, June 1983. 

Gforfcanislty of the Preston Gabbro pf Southeastern 
Connecticut, Alfred T. Walker III, Dept, of 
Geological Sciences, Lehigh Univ., tune 
1983. 

Laboratory and Field /nvatigoiioiu of the Process- 
es Controlling Gas Exchange Across the Air-H’a- 
ter Interface, Blayne A. Hartman, Dept, of 
Geological Sciences, Univ. oF Southern Cal- 
ifornia, June 1983. 

Petrochemical Evolution of High Cascade Volcanic 
Rocks in the Three Sisters Region, Oregon, 

Scott S. H ugltes. Dept, of Geology, Oregon 
State Univ., June 1983. 

Reservoir Operating Rules Generated by Determin- 
istic and Stochastic Optimization, Mohammad 
Karamouz, School of Civil Engineering, 

??R urd Wj? Univ -'J urw: l983 ' 

** v Th- 3a V Disequilibrium Systematic in Young 
Volcanic Rocks, Sally Newman, Scripps Insti- 
tution of Oceanography, Univ. of Califor- 
nia, San Diego, June 1983. 

Three-Dimensional Magnetotelluric Interpretation, 
Philip E. Wannamaker, Geology and Geo- 
physics Dept,, Univ. of Utah, June 1983. 
Wave and Particle Observathnt Associated with 
the Beam Plasma Discharge in a Space Simula- 
tion Chamber, William F. Denig, Dept, of 
Physics, Utah Suite Univ., June 1983. 
Approximate Analytical Solutions for Modeling 
Subsurface Flow, Andrzej Baniukiewicz, 

Dept, of Civil Engineering, Virginia Poly- 
technic Institute and State Univ., August 
1983, 

Biogenesis and Reservoir Qualities of the Jurassic 
Navajo (Nugget) Sandstone in Utah and South- 
western Wyoming, Kadir Uygur, Geology and 
Geophysics Dept., Univ. of Utah, August 

Propagation of Weakly-Nonlinear Surface Water 
Waves in Regions wilh Varying Depth and Cur- 
rent, James T. Kirby, Jr., Dept, or Civil En- 
gineering, Univ, of Delaware, August 1983. 
Unsteady Flow Simulation of Ritvrs with an Ice 
Cover, Poojitha N. D. D. Yapa, Dept, of 
Civil and Environmental Engineering, 
Clarkson College, August 1983. 

Crustal Structure and Seismicity of the Washington 
Continental Margin , J- John Taber, Geo- 
physics Program, Univ. of Washington, 
September 1983. 

Morniflg Twilight Observations of the Zodiacal ■ 
Light and Terrestrial Airglow . Richard P. Ge-’ 
bula, Johns Hopkins -Uhiv., Dept. ofphys- 
lei, September 1983.- 

» Hydrographic Variability in the Western North At- 
lantic Ocean ’ from the POLYMOpE Locdl ■ 

' Dpmmlcs Experiment, Eric J. UqdStrom, 


School of Oceanography, Univ. of Wash- 
ington, October 1983. 

Mngnetwiratigruphy of Neogene Quaternary Siwa- 
lik Group Sediments of the rrans-Indus Salt 
Range. Northwestern Pakistan, Mohammed 
Javed Khan, Dept, of Geological Sciences. 
Columbia Univ., October 1983. 

Short-lei in For feasting af Municipal Water Use, 
Roland Steiner. Dept, of Geography and 
Environmental Engineering, Johns Hop- 
kins Univ., October 1983. 


Analysis and Interpretation cf Magnetic 
Observed in North-CcntJ Califon £ 

L. Iliippiinen, Dept, or Geophysio cT* 
lege of Oceanography, Oregon State IW 
November 1983. Unw - 

The Interaction of Short C.ravitx Waves mihii 
Gulf Stream, Show- Ming Hwang, Dew If 
Marine, Earth, and Atmospheric Science 
North Carolina Slate Univ., December 



Deposition of 
Atmospheric Pollutants 

H. W. Georgii and J. Pankralh (Eds.), D. Rci- 
del, Boston, ix + 217 pp., 1982, $37, 

Reviewed by L. A/. Male t 

Deposition of Atmospheric Pollutants, contain- 
ing the proceedings of a colloquium held at 
Oberursel/Taunus, FRG, November 9-11, 
1981, is divided into three main parts: dry 
deposition; wet deposition; and deposition on 
plants and vegetation. 

The 20 articles in the volume permit a fair 
survey of present-day knowledge and will be 
a useful tool to all working on the topic. Pol- 
lution by deposition of either the dry or wet 
sort is very insidious; its importance only ap- 
pears in ihe long range, when its effects are 
or are almost irreversible. That is why con- 
cern was so long in emerging from decision 
makers. 

Two maps reproduced in the contribution 
by H. VV. Georgii (pp. 56 and 57) show the 
global distribuuon of the acidity in precipita- 
tion (pH data since 1972) determined owing 
to the WMO-BAP-nion network data; they 
are quite expressive and in a certain way 
chilling, mainly for Europeans and, above all, 
for those living around the Baltic and North 
seas (pH between 4 and 5). Other graphs giv- 
en in the same article show no significant 
trends in "acid rain" between 1972 and 1979. 
Acidic precipiradon should certainly be one 
of the main subjects of environmental science 
in the near future. 

Looking at the five articles which deal wilh 
dry deposition, it is clear that deposition ve- 
locity or particles is the main concern. Three 
types of approach emerge: (1) tunnel experi- 
ments; (2) modeling under a certain number 
of assertiuiib ui lau and. unfortunately, a 
greater number of assumptions; and (3) field 
experiments on short or long term. 

The model of Schmet and Hogson, for in- 
stance. which is used in one of the contribu- 
tions, implies that surface elements should 
have small roughness heights only; that parti- 
cle flux is constant; that particle dilTusiviiy 
can be determined; that the elTecl of gravity 
can be defined; thai particle agglomeration 
does not occur; and that particles are com- 
pletely retained by the surface. All these limi- 
tations and conditions are seldom found alto- 
gether in field experiments, which arc by far 
the most complicated and interesting. Never- 
theless, die model shows dim deposition ve- 
locity decreases with increasing reference 
height, increases wilh increasing roughness 
height, and increases with increasing friction 
velocity. 

When comparing results obtained using 
one or the other of the three methods, it is 
not astonishing at all that differences of one 
order of magnitude and even more are 
found. The field of research in this domain is 
still quite open; it is evident dial systematic, 
long-term experiments should be made over 
a variety of terrains and under a variety of 
meteorological conditions before we come to 
more realistic conclusions. 
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Eleven contributions have been included in 
the wet deposition section of the book; in fa 
most or them deal with wet and dry dera*. 
don c fleets on the acidity measured at ihe 
surface. In this section, studies are mostly 
based on long scries of data and, or course, 
on a rather wide regional or urban basis. \Vn 
deposition of sulfate, nitrates, and chlorides is 
the main subject, but heavy metals, polycilic 
hydrocarbons, and trace elements are also 
considered. Good information is given about 
sampling systems, siting, chemical analysis, 
and statistical variability (namely due to rain- 
drop size, rainfall rate, residence time, me*> 
meteorological conditions, orographic effects, 
and so on). Articles are well illustrated with 
charts, graphs, and tables. 

Among die conclusions of these articles is 
the following (C. Perseke. University of 
Frank furl/Main, p. 85): 

“The measurements of wet deposition 
emphasize that acid precipitation wilh in- 
creased sulfate and nitrate concentrations 
occur in heavily polluted areas as weU as in 
less polluted areas. In less polluted areas 
outside the emission areas the concentra- 
tions of the acid substances in rain is re- 
duced by a factor or 2 or 3 only. Further- 
more, the wet deposition pattern is mainly 
determined by die precipitation pattern. 
This is of main importance for less pollut- 
ed mountain regions which receive high 
wet deposition oi acid substances." 

Together, die articles show what should be 
done ail over the world, even in regions 
which are not yet concerned or are not yet 
aware dial they arc afflicted by pollution 
from wet and dry deposition. 

The third chapter deals with deposition on 
plants and vegetation. Out of four contribu- 
tions, tin ee aic devoted to the deposition of 
the atmospheric aerosol above anu beneath a 
beerh :in»l 'pntii- canopy and*' wn ‘. 

logical ctlecis owing to the serious changes \u 

soil chcniisny that are believed to be trig- 
gered by acid rain. . . 

The result is a serious degradation ot 
beech and spruce forests which act as acid 
concentrators. Acid entering die forest 
ground is 2 (beech) ui 4 (spruce) umes me 
acid in the rain entering the forest “ n ®l]> 
because foliage aud bark capture and oxidize 
SOs present in the atmosphere 111 very lo 
concentrations. When it rains.tli'S acidity is 
washed out. added to the aciduy of die rain- 
drops, and stored in the ground where, alu- 
minum is released with disastrous effects on 

the development «»f fin® f 0015, „ .„,i, -m, 
The fourth ankle in chapter 3 
the effects of inmtwphcnc polluiaiiu 
rials and on reseaivl, needs The author^ 
W. Laming, TNO. The Ncthcrlaiid I unde 
lines the priority which ^hould bc gven 
studies of die corrosion of *c- 

maierinls due to SOs and NO* an ^ 

. , l^nnsillOtl, cnionu*.' 


date bibliography. 

L. At. Male! is with the 
and Pollution Group of the Royal A **»"**" 
Institute, I ISO Brussels, Belgium. 


Need to order Groundwater Hydraulics (1983), 
edited by J. S. Rosensheln and G. D. Bennett. Latest 
edition in the Water Resources Monograph Series. 

The 17 papers in this state-of-the-art monograph 
cover a broad range of hydrologic problems that are of 
immediate interest to the theoretician, academician, 
and applied hydrologist. The principal subject areas 
examined are aquifer hydraulics, heat and moisture 
transport, and modeling. 

List price is $18 — 30% discount to all AGU members. 
Orders under $50 must.be prepaid. Call 800-424-2488; 
or in i ; DC area, 262"482-6903/- fe^ Hlecpepted : . 
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rates PER LINE 

ftjElloni Wontrd.' first insertion §1.75, addition- 
al insertions S 1 .50. 

Positions Available, Services, Supplies , Courses, 
and Announcements! first insertion $3.50, Ad- 
ditional insertions $2.75. 

Studml Opportunities: first insertion free, addi- 
tional insertions $1.50. 

There arc no discounts or commissions on 
dauified ads. Any type style that is not publish- 
er's choke is charged at genera) advertising 
rates. Eos is published weekly on Tuesday. Ads 
miui be received in writing by Monday, l week 
prior to the date of publication. 

Replies to ads with box numbers should be 
addressed to Box _, American Geophysical 
Union, 2000 Florida Avenue, N.W.. Washing- 
ton, DC 20009. 

for more Information, coll toll free 800-424- 
2488 or, outside the contiguous United States, 
202-462-8903. 


POSITIONS AVAILABLE 

Ocophyslelst or Tectoaophyalcist/Univcrslty of 
Kutu. KU seeks applications for a tenure-truck 
faculty position in geophysics. Candidates should 
brc research interests In enisul geophysics. The 
puxenfui applicant will be expected to teach under- 
graduate and graduate geophysics courses, develop 
in active research program, advise students, super- 
\iie graduate student Dieses and dissertations, and 


vho will complete the Ph.D. within tnc first year of 
employment at KU will be considered. The position 
iiiiihe assistant professor level with a salary com- 
mensurate wilh qualifications. The starting date is 
unut 16, 1984 and the application deadline is Feb- 
nary 1. 1984. Send vita, transcripts, a brief state- 
ment of research interests and courses the Applicant 
foil qualified to teach, and three letters of refer- 
ence to G. H. Girty, Department or Geology. Uni- 
tersity of Kansas, Lawrence. Kansas 66045. The ad- 
teniied position is contingent on continued stme 
fading. For additional information contact G. H. 
Glny or phone (913) 864-4974. 

KU is an affirmative-action, equal-opportunity 
employer. Applications are sought from all qualified 
people regardless of race, religion, color, sex. dis- 
atnlny, veteran status, national origin, age, or anccs- 
ny. 

IMrenity of Wiiconain-Madlaon/TenuTe Track 
Portion . The Department of Geology and Gen- 
pbpb invites applications fur an anticipated icu- 
uiMrick |m rvirri >n .it tire .is cist, ml -professor level in 
ipptirigcoiiii.tpli'iliiuY and liydmgenliigv coin- 
Baringm Auuum 1 084. 1 Uc applicant should be 
amusaatd to developing a wrong research program 
am&uuadimg undergraduate courses in some 
ajwwrol engineering and environmental geology. 
Jot PAD it required. Applicants with course work 
* ""7"""‘i 1 -rr-i4mn illJi tut ill tin field applica- 
nt,# geologic principles SW'HpiuWly encouraged 


Send letter n( application inulinirig vnur prides- 
son] goals, iranscMpis, resume, copies ui piibiica- 
twniind three Ictlcis or referenre i» [>r. David M. 
wdriicm. Department ol Geology and < rcnphvauv 
k«ks Hall, University oi Wisconsin. Mailiwui, VV1 
Jj/08. 

The University of Wisconsin is an cqtml-nppovm- 
i'U)/j(nnnativc-aciion employer. 


Ohio State Uni venkv/M IncnlogUt. The Ik-pan. 
litem of (icologv antf Mmeral>>jn invites aiinlirli- 
uons fur a tenure track pusiuon in mincnikVtv or 
nimcraiuKv/pc-iRilugv n his is » position dial nils 
been reoianied). The successfuNppScani will be ex- 
pected to interact with oilier members nf the fiictilu 
in the fields of mineralogy, pctn'logv, ecuchemistn 
nnd economic geolnoy. 

A Ph.D. nr equivalent is required. The successful 
applicant will be expected to teach graduate, -nut un- 
dergraduate courses. c> induct research, and super- 
vise graduate students. Rank and salary will he coin- 
inensiir, ue with experience and research record. 

I lease send applications to: 

Itr. David H. Elliot 
Chairman. Scan.li Comuiiiicc 
Dcpauiiiein ol Geology and Mineralogy 
The Ohio Slate University 
Columbus, OH 43210 ‘ 

Applications should include resume, statement of 
research record and interests, and lhe names of ai 
least three persons who can provide rccuinnicnrb- 
uon. Hie dosing dale for applications is December 
31. 1983: the appointment will be effective no later 
'ban October I, lyM4. Additional information can 
be ol named by writing or railing 1614) 422-iu>3l 

1 he Ohio State University is an equal opponuni- 
ty/allirmaiivc action employer. 

Post-Doctoral Posllion/Naval Postgraduate School. 

The Ocean Turbulence Laboratory has available a 
post-doctoral position for a person interested in thr 
analysis and imerprctaiiun of oceanic turbulence 
d»u. The tenure » for t or 4 yean. The successful 
candidate should have a Ph.D. in physical oceanog- 
raphy and although experience with turbulence 
data is prcfcrrablc it is not essentia). The opportuni- 
ty for involvement in data gathering expeditions is 
also available. 

Resumes can be sent to Dr. R. G. Lueck, Code 
68Lv, Naval Postgraduate School. Monterey. CA 
93943. 

The Naval Postgraduate School is an Equal Op- 
ponunity/Affirmaiive Action Employer. 

Faculty Research Poaitlona/U Diversity of Maryland 
Institute for Phyalcal Science and Technology. 

The University of Maryland Institute for Physical 
Science and Technology is a research institute with 
open professorial posit ions at all ranks m several ar- 
eas including atomic and molecular spectroscopy 
and structure. VL’V physics, laser plasmas, User- 
matter interactions, laser light scattering, non -I inear 
optics of gases, condensed muiiei physics, statistical 
pm-sics, Miiit*pherH u|Ktis and sj-ecnostops, lidar 
probing im mctrmnl-igv and air Imlluiimi, theoreti- 
cal and ex) •criim-iu.il sjucv pin sic s, elect rmi-mule- 
cnle Maiiering. apiiliof niutfirmaiiiv numerical 
analyst*, dsiuiiik.il >\sieiiu> and dun*, and die his- 
tory id science amt ■<’ liW;k>R\ It i* antk ipaled that 
one or iikiic- I .null' a |>| ■ointments. *ii)k-i yaui with 
an academic dcp.nttneiii <u CiihreU within the Insti- 
tute. will lie made in die toimiiu year m ik aUwc 
or closed* related area*. Please diiw.1 inquiiu-s to 
Pudc.w'r [. R Durhnaii. Diieimi. I.P.S. i ., Uliivci ■ 
oily ol M.nvlaml. C-dk-ge Park. MI) »i7«. 

The University ol Marslaml i* an ei|iial Mppnni- 
iniy/affirniniivc attion employer. 

Geophyaiclst or HydrogeologueNUS Corporation. 

With r capons! bio experience In ihe application ul 
genphvslral eqnipmrm at hn/ardous waste disposal 


sites ul invesiigatiotis. Most projects 

will be tin mii gin mi the eastern U.S. with the home 
idlhe locat' d in I'nishingh. Pa. Lxudlcni opportuni 
tie* tin gmw-ih. Send vesmnes to atteminn of Naur 
t.. Davis. Personnel Administrator, NUS Corpora- 
tion, Park West I'wo, Clid Mine Road, Pittsburgh. 
PA 15275. 

Equal Opportunity Employer. 


EOS 

Transactions, American Geophysical Union 
The Weekly Nemlmper of Geophysics 


for speediest treatment of tumrihuliun* send 
three conies of the t Inn blc-.s] meed manuscript In 
o« of il\c editors named below anti one ropy to 



EtUtordn.Chicfi A. F. Spillmus, Jr.; EdUorai 
Atkerman, Mary P, Anderson, Peter M. 

Mil (News), Bruce Doe, C. Stewart Gillmor 
Huiory), Clyde C. Goad, Arnold L. Gordon, 
rj’pj; Lanzcroili, Robert A. Phinney; Monag- 
TVc' ori Grc 88 Fotie; Newa Writori Barbara 
^ wom an; Newa Asslstanti Tony Rclchhardt; 
wuction Staff! James M. Hcbblcthwaite, Dae 
Kim, Patricia Uchiello, Lisn Lichtenstein, 
c YJUhaT. McManJgal. 

OSwti of the Union 

nf Van Allen, President; Charles L. 

“rase, President-Elect; Leslie H. Meredith, 
Secretary; Carl Kisslinger, Foreign Scc- 
A- F- Spilhaus, Jr., Executive Director, 

E Smith, Execuu've Director Emeritus. 

'"formation, contact Robin E. 

454 coordinator, loll free at 800- 

or, in the D.C. area, 462-6903. 

Cover. On January 1, 1983, this circular, 
*^5 ' ce disk, formed In a pool at lhe 
l i? sflar P ben d in Rancho Nuevo 
Hwt 'L. e,ltuira C° l| nty, California. The 
' v '" c h had a diameter of about 2 m 
r D velocity of about 0.01 s' 1 , 

/"““wring border-ice growth in over- 
D^ k a,r icmperatures of about -6°G. 
wnii similar geometry, but inferred 
fvazil fee, have been tnfre- • 
nonh y °^ serve d on freezing streams in . 

^ orth America and Europe 
loT ,, n c c ° m munication, George D. Ash- 
Anny Corps of Engineer* Gold , 
raiory) 8 * Csearcl > ^nd Engineering Labo- 

fcrma!i° t0 ' s ^ ubrn * lterB hypothesize thpt 
ti'annJ® 1 l he disk commenced with en- ■ 

• ih an Mhiali, boriderlce fragment ! 
"pandit- u M** inside bank of the ex- !•; 
'^J^J^ chanriel bend. Growth of border 


Copyright 1983 by the American Geophysical 
Union. Material in Otis issue may be photocop- 
ied by individual scientists Tor research or class- 
room use. Permission is also granted to use 
short quotes and figures and tables for publica- 
tion in scientific books and journals. For permis- 
sion for any oilier uses, contact the AGU Publi- 
cations Office. 

Views expressed in this publication do not nec- 
essarily reflect official positions of the American 
Geophysical Union unless expressly stated. 

Subscription price to members is included in an- 
nual dues (S20 per year). Information on Insti- 
tutional subscriptions is available on request. 
Second-class postage paid at Washington, D. C., 
and at additional mailing offices. Eos, Transac- 
tions, American Ctopkysical Union (ISSN 0096- 
394 1) is published weekly by 

American Geophysical Union 
2000 Florida Avenue, N.W. 

Washington, DC 20009 


ice along the inside, bank subsequendy 
shifted the eddy position and ice disk to- 
ward the outside bank, and the size of the 
eddy and disk may have simultaneously 
increased. As border ice continued to 
grow from the banks and covered the 
downstream portion of the pool, it nearly 
enclosed the growing Ice disk. Coupler- 
clockwise rotation of the disk was pre- > 
served because of the velocity distribution 
of the flow in the bend. Water moliort and 
: ice abrasion’ caused by the disk's rotation 
helped preserve a ring of open water 
around the margins of the disk. .(Photo- 
graph by Eric Hvolbfffl, Santa Barbarfe,. . 

California, submitted by Richard Iverson, 

Department of Applied Earth Science. 
Stanford University, and Robert Euen)3* 

Institute of Hydraulic Research, Universi- 
ty oflowa.) • v y- - 


Scientist GC/MS 

Permanent position with major contractor in one of the coun- 
try’s leading geoscience laboratories at NASA's Johnson 
Space Center. Duties include: 

• Performing basic research in the area of light element 
analysis (H, C, N, S, 0) of terrestrial and extraterrestri- 
al materials. 

• Determining abundances and distributions of light ele- 
ments and simple compounds in geological samples. 

• Developing analytical techniques using the principles 
of gas chromatography, mass spectrometry, specific el- 
ement analysis, ion selective electrode measurements. 
Volatiles are released from samples using the tech- 
niques of laser drilling, pyrolysis, crushing and com- 
bustion. 

Prefer MS or PHD in analytical chemistry or geochemistry and 
familiarity with the following instrumentation: gas chromatog- 
raphy, mass spectrometry, data and control systems for GC / 
MS, electronic troubleshooting. Salary commensurate with 
qualifications. 

Please send resumes to: F. M. Bond, Lockheed Engineering 
and Management Services, Co., B07-EOS 1816 Space Park 
Dr., Houston, TX 77258 or call K. V. Rodgers at (713) 483- 
4757, An EE0/AA employer. 

'’^Lockheed Bngfneerlng and Management 
Services Company, Inc. 


AN EQUAL OPPORTUNITY 1 EMPLOYER M/F/H 


Microprobe Technlclui/Souih Dakota School of 
Mines sad Technology. Applications nre invited 
for a position as mlcrqprobe technician for the In- 
stitute for the Study of Mineral Deposits. The ml- 
croprobe is an ETtC (MAC-3) wilh 3 spectrometers 
with Krisel automation and a quantitative PGT en- 
ergy dispersive system. The successful applicant will 
be responsible for the day-to-day operation of ihe 
instrument including maintenance and repair of 
hardware, development of software, routine analysis 
of minerals, and assistance to students. A back- 
ground in electronics is required. Salary commensu- 
rate with experience and qualifications. 

Applicants should send a resume and three letters 
of recommendation to J.J. Papikc, Director, Insti- 
tute for the Study of AfineraJ Deposits, South Dako- 
ta School or Mines and Technology, Rapid City, 
South Dakota 57701-3995. Closing dale: March 31, 
1984. For additional information, call (605) 304- 
6152. 

SDSM&T is an affirmative-action/equa) opportu- 
nity employer. 


Mine ralogki/Petrologl s t/Geoc he mist— South Dako- 
ta School of Mines. A position as Research Scien- 
tist I (research equivalent of assistant professor) is 
currently avaitabfe in the Institute for the Study of 
Mineral Deposits (ISMD) at the South Dakota 
School of Mines and Technology, Rapid City, South 
Dakota. A Ph.D- degree in the general areas of min- 
eralogy-petrology-geachemistry is required and the 
Ph.D. degree must be in hand before asiuming the 
position with ISMD. The successful applicant will 
interact with the several research programs conduct- 
ed by ISMD with special emphasis on the mineral 
deposits of the Black Hills, South Dakota. Major re- 
search responsibility will concern a long-term, in- 
depth study of stnuafonn gold deposits in the Black 
Hills. ISMD has a fully automated <WDS 4- EDS) 
microprobe and a new slate of the art automated 
atomic absorption spectrometer wilh inductively 
coupled plasma torch (AA/lCP) for major, minor 
ana trace element analysis. Arrangements are in 
place Tor neutron activation analysis (Battelle, Rich- 
land, Washington) and light stable isotope analysis 


Candidates for the position should send resumes 
and three letters of recommendation to: 


val Postgraduate School, invites applications for a 
tenure-track and a non-tenure tracx position at die 
Assistant or Associate Professor level. The positions 
are for persons whose teaching and research inter; 
esls are in (he fields of remote sensing and synoptic 
meteorology. The successful applicants will teach 
graduate and undergraduate courses and will be ex- 
pected to develop an active research program that 
complements his/her teaching. Rank ■ndialarywOI 
be commensurate with the experience and qualifica- 
tions of the successful applicants. Send a resume, 
names and addresses of three references, and a 
statement of academic and research Interests, in- 
cluding availability for a non-tenured position, by 
31 Dec 1983 to: Professor R. J. Renard, Chairman. 
Department of Meteorology. Naval Postgraduate 
School, Monterey, California 93943. (Area code 
408-646-25 16/7). . „ , , . 

The Naval Postgraduate School is an equal oppor- 
tunity employer. 

Carnegie Institution or Waahlngtop/Poatdocloral 
Fellows 1984-1985, Departmen? of TeireslrW 
Magnetism. Endowed postdoctoral fellowships In 
private Institution, emphasizing maximum freedom 
of research in areas of seismology, geophysics. Iso- 
tope tmd trace element geochemistry, cosmochemu- 
uyTaccelertlor mass spectrometry, planetology, and 
star and planet formation. Renewable for 
rear. Completed applications due February *.1984. 
For information write Fellowship Committee (1). 
Dept, of Terrestrial Mameltitn. famemc lnrtild- 
don or Washington. 5241 Brad Branch Road, 
N.W., -Washington; D.C. 20013. . • 

• Women antf minority .ran^aiei F 

CSrnegie Institution ot Washington is an EOE/AAt. 

University of Waihinglbn/Poahtqctoro] Position. 

Research Associate (postdoctoral) with back- 
Whim fftri nhvkical oceanoKranhy and atmospheric 


South Dal 


J.J. Pa pike. Director, ISMD 

koto School of Mines and Technology 


500 East St. Joseph Street 
Rapid City, South Dakota 67701-3905 
Far additional Information, call (605) 394-6152. 
SDSM&T is an affirmative-action/equa] opportunity 
employer. 


I. male variability. Term or appointment: one (1) year, 
renewable for a second year suWect to the approval 

• Arfxqual Opporiunity/Affitmative Action Epi- 
fpioyer. \ • j; > • . 


MOL&P IJV 

The Minlspin Company 

Molspln is offering a complete 

product range: 

\. The Minispin — a portable, 
printing, spinner magnetometer 
for measuring renianent magne- 
tism. 

2. Minisep—transportable device 
for measuring both anisotropy 
of susceptibility and bulk sus- 
ceptibility wilh printed results. 

3. Demagneliser-L 2 axis tumbler, 

iOOOgauss. . \ \ 

4. *. Transportable rock slicer. 

5. Pulse fnflgneliser, 3000 gauss. 


JHolspita Ltd. . , 

Y 2, LeftzeS^ Crescent . 
Newcastle, upoh, Ty ne 
. NE14LN . 

• England. 
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DIRECTOR 

Oklahoma State University Water Research Center 

Responsibilities include: 

• Implement and coordinate programs of the Water Research 
Center. 

• Work with state and federal agencies to identify needs and 
opportunities in water resources, research and education. 

• Work cooperatively with the deans and research directors of 
the seven academic, colleges at OSU. 

Training and Experience 

• A Ph.D. degree with several years’ experience in water re- 
sources is highly desirable. 

• Successful development of contract and grant programs and 
excellent communicative skills are essential. 

• Research administration and graduate level teaching experi- 
ence are desired. 

Salary: Commensurate with qualifications. 

Academic Rank: Commensurate with academic training and pro- 
fessional experience. Although the director’s position is not a ten- 
ure-track appointment, there is the possibility that the director can 
be appointed to a tenure-track position within an appropriate aca- 
demic department. Tills would require approval of the department 
and appropriate denn. 

Applications: Applications will he received until March 1, 1984. 

Send letter of application, resume, transcripts and a list of three 
(3) references to: 

Dr. W. A. Sibley 
Oklahoma State University 
101 Whitehurst Hall 
Stillwater, Oklahoma 74078 

OKLAHOMA STATE UNIVERSITY IS AN EQUAL OPPORTUNITY EMPLOYER 


M^rtmcnt of Commerce, Notional 
fhrn* 1 1 an ^*™“pheHc Adnunbirailon 
R nnJ e 1 M" 1 "!* “"<1 AtinoipherR 

mS* of 0rearilc ai>lJ Atmospheric Kc- 
r t}° AA ’ announces a vacancy far Uic poii- 
M«rortilngi«, GM- 1.140-13/1 4, Rockville 

&SV J " , ^ < - k,SCSj ' 1,, . uar> i2 ‘ ia84 - Incum - 

' cnnrdllM, , e a,,cl nil piemen i rciearch 
( rora nieswrale to climate application* 
wilh special emphasis on satellite data collection 
fc“^r ,,l and . r ° l . l °w-oo research activities. 

ariti 0 * m appl>,n 8 M . UST request a copy 0 r Va- 
antjr Announcement by wnunir to NO 4 \ GOO I 

K^raSnS 20852! S v. 

rcrera, a i fPERl 1 or calling (301) 443.R373 s™i! 
“JESS sVa^td Formal 

enJJgSr ° Con,merce “ ™ ^ opportunity 

Omm Acoustics and/or Signal Praceaini CandL 
f £° lf ? ?. nl O' wd experienced ievd/arc 
sought. Analytical and experimental positions are 

.w. ui.p.f .c Bdd !0 f.K.,.i a JESSE 

“fr an< * P™* 

Physical Oceanography. Ph.D. or some cxocri- 
C ,r, C l^I erTC f- . Pos J. ,ions involve hath analyticmod- 
of * mall : scale hjdradynamk p£ 

ss£*sss=e ssse - 


Faculty PasitfaryNorth western Unlvcraity. Pro- 
testor Geological Sciences. Duties include teaching 
intradiincirv and advanced courses in Geology. Geo- 
chemistry. foirnlaer, and Mineralogy; research in 
experimental petrology; graduate student advising: 
recruitment and utlicr administrative duties. Earned 
andS, ! n Sciences. postdoctoral midv 

and minimum 3 (o 5 wars experience required. Lx- 

n=S d he a PP ,K “«?» of chemical ihermodv- 
nara cs to geology essential. 9 month salary $3-1.000 
Applicants must submit c.v. by January 15, 1984 to; 

Seymour O. Schlanger. Chairman 
Department of Geological Sciences 
Northwestern University 
Evanston, IL 60201 ' 

an tqui1 

Atmospheric Sciences Resemrch CenteWSlafF Mem- 
"V - A PM" U PJ° 3 three-year term appoint- 

tMKh Sil? * 31 ,hC Atra,w P" eric Sciences Rc- 

intlr /^RC reeks 3 il ffr member whose rciearch 
lhc . B Ppl | Giuon of boundary layer or 

mnoscalc meteorology to cloud and fog processes 
rn.^1 succe * sful applicant must have a Ph.D. nnd 
must have a proven potential as a researcher. I c 
publications and successful research grani(s), 
send resume to: 

Dr. G. Garland Lala 
ARSC — Earih Science 324 
State Un.jrmlt)- of New York at Albany 
HOO Washington Avenue 
_ , Albany. New York 12222 

An Equal Opportunity Employer. 


noT^ i Tech- 

& * Inc - 12959 H ™ ho ™ ^ WSJS Short Coursps 

shKS rtunily Emp,oycr M,F -°- s - 1 scs 


Global Weather Dynamics. Inc. /Com pit ter Special- 
ist. Lncauon: National Mciftirulouivul. anti Knvi- 
ronmenial Center (NMEC) wiiliiu the Meicuinlugi- 
cal mu I Environmental Protection Aihiiinistniiiuii 
{MEPAI. JcikLtb, Kingdom of .Saudi Arabia. 

Academic Qua lifted tint is: Master nl Science pre- 
ferred with major in Meieuiulogv amlAir Computer 
Science. Appropriate types and duration of experi- 
ence may be ncccpiahle in lieu of academic qualifi- 
cations. * 


Experience: Extensive cunipuier experience in- 
cluding responsibility fur data b.isc design. develop- 
ment and iiiijileiiieiiLuiiiii mgedic-r with experience 
in data base maiiaueineni preferably using Gunirol 
Paia Corporation (CD( ■> coni] hi let systems. Experi- 
ence in writing requirements rlucumeiits and dem- 
onstrated advanced GOROL and EORTKAN utu- 
gramming skills arc essential. F.X]ic-ricnce in lile- 
handling iqiplications having prufcssinnal 
experience with GDC operating systems mid iile 
managetnetii. E\|iericiicc in Meicnrulugv including 
data quality control nnd familial ity with archiving 
procedures in a major meteorological aml/or dima- 
tolqgical center dcsirahle. Evidence of a lirunti inier- 
esi in the enrironnicntui sciences would be an addi- 
tional .idvamage. 

Duties; Thc appuinice will report in the Assistant 
Director of Cjimatology. MEPA. He will have p»ri- 
manr respcmsiliiliiy for the design, development .mil 
implementation of the digil.il cmiiurolugic.il and en- 
vironmental data base. He will be rest musi hie fur 
training a Saudi coiinierp.ni in data base mainte- 
nance. He will also be required to liaise effectively 
with the Data Base Meteorologist, Quality Control 
Melcorologisi and Environuicm.d SpecEitisU in the 
course of carrying out the Data Ruse Development 
rrogram and with ilic computer center stairin day- 
to-day operations. 

Send resumes to: 

Global Weather Dynamics, Ini. 

2400 Garden Rond 
Monterey, C.'alifoinLi 93940 
Auention: Louise Gates 
Telephone: (40N) 049-1500 
Global Weather Dynamics, Iik. is an Equal Op- 
Don u n it v/AITirm alive Action Emnlover. 

Geophysicist. Tcclonophysldxt/Georgla Tech. 

The School of Geophysical Sciences at Georgia 
Tech invites applications for a faculty appointment 
in Earth Sciences. Applicants must have an out- 
standing research potential demonstrated by several 

B of postdoctoral experience or a wcll-cstab- 
™careh record, and experience in securing 
research funding. Although no field of specializa- 
tion is excluded, preference will be given to candi- 
dates with a background in geophysics/ 
treionopliygics. 

Tlie School of Geophysical Sciences has an ex- 
panding and active research program in many areas 
ot Earth and Atmospheric Sciences. The School lias 
-3 lull-time faculty members and over 59 graduate 
students. ° 

Applications including resumes, phune numbers, 
and the names and addresses of at least three refer- 
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Announce 

it in Eos 

♦ Positions Available 

♦ Special Meetings 

♦ Services 

♦ Student Opportunities 

♦ Supplies 

Read every week by ifi.cooAGU 
members worldwide, Eos meets 
your advertising needs. 

For advertising rates and copy 
deadlines, plea.se call: Robin E. 
Little, 8oo 424-2488. 


— „ u , a\ icast mree rcte 

cnees should be submitted to Jcan-Claudc 
Marcsrhal; Chairman, Geophysics Search Commit- 
ire. School of Geophysical Sciences. Georgia Insii- 
tuie of Technolcg)-. Atlanta, GA 31)332. 

Thl» ftfHirnia InerlliiSA ..r *n .1 • . 


I he Georgia Institute uf Tcchnnlogv is a unit of 
the university system of the State nf Gcuruia. 

Georgia Tech Is an afiirmaiivc auiuii/eqiMl oi»- 
porttimiv employer. 1 

AGU Congressional Science Fellowship, hwliv iri- 
ffsij 1 ? arc A(, y llic «iljct> and U.S. iexkleni<i ,11 <• 
inviicrt to apply (nr a 1-year aMigmueiil cm the Mall 
ut a congressional cmnmUtcc ur a I Iihixc <h Senate 

■iicitiIh-i .iv .in ar|i ,'.i.i mi u i, |,- i.iiigp n i si-ji-niilii 
issues alleciiug public pnlicv uucsiiuiu. 

Applicants should luve a htnail liackgriiiuiil in 
science; I* JHiciilatc. lilei ate. anil llexifile ami ln- 

jj. W'r wc r 111 l ,e,, |d«f Irtiin-tliverxe liiufes- 
smnal toc kgrnimtls. 1 

A public policy hickgmund is nut ictuiircxl. al- 
though such experience and/ui n deinniisiralile in- 
leresi in ■ijiplytllg science In tin- snliiiinii cif public 
|irohlcnu is desimlde. 1 

tn] .« 1 n fcl, i UWsh ' ,J wi,h '' a <4i]K-IKl of up in 

$•.8,000 plus travel allowances. 

How to apply; 

. Applicants should suhniii a h'ttvr ni intent, a uir- 
ruuluni vitae, anti three leuerf.ul icumiitHiiilailiiii. 
I," ,f He r r htleni shcmkl incluik- a siaienieiil nf 
w n, ■ rdluw »Wpude«|r«l, how you <|UBlifv Ini it, 
what issues nnd cungrcssu 1n.1l situations ink-rim 
y™ 1 ' "". ai role envision as a . ungnmliHial si i- 
ence r«lnw, and wlial uuiunik- you liopc- lm in u-Li- 
don 10 career goals, [ lie individuals |i„i„ wIuhii 
you request letters nf reci.iiimeiidadiin xluiuhl tils- 
ct«s your pnifcxslinial rtHiiiicic-tKe and other 11s- 
p eclsrfyra ir laritgromul ilwi make V mi pmiicular- 
low " vc “ s :l <i,n K rrt *"«il St tent r Ed- 

rafunion ^nnn C n Fe ^ W i ll P‘ Geophysi- 

cal Union, ^000 Honda Avenue. N.W. 20004 

Application deadline; March 31, 198-1 


Climatologist- Poi tdoc toral Research Sdeatlsl/ 
LAmont- Doherty Geological Observatory orColom- 
bis University, individual should be interested in 
dmiatic variations over the post several centuries. 
Tn *' nn U data and climatic reconstructions are 
available or under dcvclopmcni far assembling into 
areal studies and analyses of climate dynamics. The 
long-term data is to be used in studying various 
farcing phenomena and regional variations. Expcri- 
f n ccin data analysis and knowledge of programing 
,n FORTRAN and BASIC will be extremely useful 
Applicant si luii Id have a strong commitment to re- 
search and anticipate being involved in preparation 
of papers and proposals. 

bend letter nf application, resume and names of 
at least three references liy 10 January 1983 to: 

Gordon C. Jacoby 


Tree-Ring litwratorv 
I - 1 1 1 ic 1 n 1 - Dt 1] 1 c rt y ( icoliwlral Obsen'diorv' 
I'.ilisades, New \^wk 10*164 

!Wli<>ii is .1 nuc-ycar ap|XimiHiciit withp«w*Mc 
secui id -year rcucwnl. 

(jilinuliia Universitv is an I'lirmavi-c 
eipi.il n|.j- -i tiinii-. • nqiluyrr. 

Hydrogcologisl/Unlvcralty of Illinois at Urbana- 
Cnampalgn. 'flic- Hefiartincnt of Geology has re- 
instituieiHt.s setiicli for a liydrogcologisi to fill a 
permanent, trniirc-frack faculty posiuon. The ap- 

i ninini(-iii w ill lie at the Assistant Prolcssor level, 
ktlaty is neguiiiililc. A 1’li.D. Is required. Suning 
dale will lie August 21. 1984. The successful candi- 
date will have a demonstrated background in one or 
more of the fallowing areas or hydrogeology: basin 
Jiniilysi.x, llow in porous media, or cliemtcaMnterac- 
lions between groundwater and rock and will be ex- 
pected to leiicit one nr more graduate courses m hy- 
drogeology, in jjiirlitiiiuic in our undergraduate in- 
sfructinnriT pi ugiuin, nnd In maintain and enhance 
our existing strong research program in hydrogeol- 
ogy. Eur equitl omsideratiun, nppllcaliun including 
the names nl three referees sltuultl be sent by reo- 

I, I0H4 to: 

Prolcssnr R. Jiiinca Kirkpatrick 
Dctuirlmenl nl Geology 
2-15 Natural History Building 
1301 Wesi Green Street 
Urbaim, IL 61801 
111. (217) 333-3542 

The University of Illinois is nn Affirmative Ac- 
(ion/Kqti;il Op|»miiiity Employer. 


Groundwater Research Institute B 
University of Waterloo ^ 


£S« of Gcufagy and Ge^hy^^ndida^' 
should have leaching and research interests in such 
areas ns tecronop Iy ,\ s , thermal modeling and/or 
plate iectunics. 1 he successful applicant will fain an 
esraUtshed Ph-D. level wophy^/SSS K« 
Gv? i l " clu i d . c lt ? chll1 8 underaracliinic and gradual? 
level geophysics courses, and establishing ^ a viiroraus 
research prugram. Excellent «|Hjrt,Sf exiSfo? 
c wipe ration Willi maihemaika; the Mallicmatic De- 
partincm includes a strong niiincrir.it nieihuds 
group with interests m gn .physics. Send resume 

iSureM* l lB«4 i r ?e i»J. ,tCr w l c r« om| n«i<laiion by 
January 15. 1984 ro Peter N. Shivc. Dent, or Geolo- 
gy/CiCcroliysIcs, TO Box 3(190, Univcrritl oPK 
ming, r^ramic. WY 82071. y y 

W’yonting is an nuial opportu- 
niiy/auirniativc action employer. 

McMMcr Unlverilly/Dcpaetment of Geology -Gre- 
P**™*' . AjiuhcaticHis are invited fora lenurc- 

,>WC * , J’ h 1 department has 
established strengths in geochemistry (including iso- 

h &iR? 1 Cs ^ iC 5“ e ? , ™°8)' ai,d jweontolqgyfand 
h seeking in develop into areas ofsoffd rartli nco- 
lo . c *“ ,i "g Rtological research pro- 
^ms. TMchinft duttf 1 wDI include a course in ap- 
plied geophysics for geology students and participa- 
tion m a Joint Geolog y/phyjjics Program. ^ P 

hJ igsSPL"ir ,T P.T m 4°V' d ^ bcfarc Septc.n- 

her 198d and will probably be at the Asslsunt Pro- 

’ ,n accor ^ ai> r e Canadian immlgra- 
P riQri, y w* 1 . 1 1* ff'wn to CaS 
nn dozens and permanent residents of Canada. 
Those inieresiqd should submit a curriculum sitae 
and the names , of three references iq: 


Field Methods in 
Contaminant Hydrogeology 

April 30 to May 4, 1984 

This course acquaints (he practising hyd- 
rogeologtst or engineer with current Held 
Inwestigaflon techniques for the study of 
groundwater contamination. The focus Is 
on design and Implementation of field 
programmes for the monitoring of 
parameters needed in water quality evalua- 
tions and environmental Impact 
predictions. Monitoring problems and 
techniques specific to organic or toxic 
inorganic contaminants are considered. 

The course Indudes extensive field de- 
monstrations conducted at an abandoned 

landfill where numerous techniques have 
been evaluated during the monitoring of a ' 
Jwge plume of contaminaited groundwater. 
The course Is now in Its fifth year. J , 


Environmental Isotopes in 
Hydrogeology 

May 9 to 11, 1984 

This course presents the state of the art In 
tsoiope hydrogeology and acquaints the 
practising hydrogedogist or engineer with 
Its application to hydrogeological prob- 
lems. In particular, the techniques, and 
their application and limitations are stres- 
sed- Topics Indude basic theoiy and prin- 
ciples, technique using stable Isotopes of 
hydrogen, oxygen, carbon, sulphur and 
nitrogen and techniques employing 
naturally-occurring radioactive Isotopes 
especially trttiuih and carbon -14. Novel, 
experimental techniques will also be crltL 
caliy discussed, Practical application^ are 
, stressed with numerous case histories 
• “ ns V ltln 9 a n d research prrb- 


Contaminant Hydrogeology 
May 28 to June 1, 1984 

The course acquaints the practising hyd- 
rogeologtsts or engineer with the state of 
the art In contaminant hydrogeology- To- 
pics covered Include bade physical and 
chemical prindples, the processes that 
control the behaviour of organic and Inor- 
ganic contaminants In groundwater, and 
investigative as well as analytical tools In 
the areas of malhemaHcal modeling, 
laboratory techniques, and field techni- 
ques, Including recently-developed ap- 
proaches. Various types ol groundwater . 

contamination problems are illustrated. , 

through case histories selected from re- 
. search and consulting projects. Emphasis Is 
on bridging toe gaps between theory, the . . 

■laboratory, and the field, and between • 

research and practice.. . • 


For more Information please contact Heather Sokalr^VorMarlynBlagould '• . " , ! ^ 

’■ ' . ^^IH^^teseardibwiltyj^UniyBii^bfWatertod ' ' - 
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Tlnlversity of WaxhlnBion/Paleoniology/Paleoblolo- 
“ Cwchemlilry. The Department of (’.eofagical 
K£*restnvil« applications in (lie areas uf Tistlenn- 


_ Ceocnemuuy. * ■ .1, ^ wL-uiu R irai 

K-uw invites applications in ilic areas ur paten n- 
^n/palwbiology anti gcnihenustn- (espctinllv 

or isotope gciichemisir?). We arc imc'rcsi- 
Jh fandkbtcs who will establish exceptional ami 
EUailre research programs. Posutociurnl rcsennli 
nperience is highly tl«trabk. Otic opening is :.v.iil- 
Aje beginning Scptcinbei 198-1. This u a tenure- 
position at uie rank i>r Assistant Professor or 
hkhfTiuidcr exceptional circumstances. A second 
Sjiion may be available in September 1985. A pa- 
tMtotogiiBfateu^telogist may seek a joint apponu- 
BtntwlUi the Burke Muscuiu on campus. A inc- 
yofui camtidme in either area will be expected to 
[ori, al both the undergraduate and graduate lev- 
els. 

Applicants should send vitae and names of four 
rtfewicei to John B. Adams, Chairman, Depart- 
ment of Geological Sciences, AJ-20, University of 
Washington, Seattle, Washington 98195. ('.losing 
fete for applications is February 15. 1984. 

The University of Washington is an Ailirmitiive 
Anion/Equal Opportunity Employer. 

lUvenMy of Georgla/lS-month tenure-track facul- 
ty ppobilraenl In tho School of Forest Resources. 

' 7 Qualifications: Pli.D in hydrology ur Forest hy- 
drology with a' tea*' onc degree in forest resources. 
Birkpound should include forest resource manage- 
Bttot and quantitative sciences. Responsibilities: 

Ttadi undergraduate and gradualc level courses in 
fotOl hydrology and watershed management. De- 
rtiop a rcsearen program in an appropriate area ol 
bat hydrology. Rank: Assistant nr Associate I'ro- 
En»r, coramcnsuralc with qualifications. S.ilarv: 
Commcnsuraic with training and experience. I 4 o s i- 
»n available: July, 1984. A|>plicaliuns: All applim- 
onu must be postmarked no later than I Eehruary 
1984. Submit resume, transcripts, and names of at' 
leal three references to: 

Klaus Steinbeck, Chairman 
Hydrologist Search Committee 
School of Forest Resources 
University of Georgia 
Athens, GA 30602 
Telephone 404-542-1376 
The University of Georgia is an Equal Opportuni- 
i^Affirraative Artion Institution. 

University of Wuhlngton/Faculiy Position In Geo- 
ghjilci. The Geophysics Program at the Univer- 
se of Washington invites applications for a tenure- 
track position. The success fill candidate will be ex- 
pected to teach courses at the seniur and graduate 
undent level and to establish innovative, forward - 
looking research programs. Applicants with a I’h.U 
ud evidence of outstanding potential in basic rc- 
inrch in any subficld of solia-carih geophysics will 
he considered. However, applicants with prime in- 
ttiwt in studying global seismology or in studying 
the physical properties of the earth's mantle and 
tore will receive preference. Curriculum vitae and 
H»r letters of reference should be sent prior to 3 1 
January 1984 to: 

Professor Ronald T. Merrill 
Chairman, Recruitment Committee 
Geophysics Program AK-MJ 
Universitv of Washington 
Sr. u lie. Washington 
Seal lie. WA 98195 

Thellnivcrsiiv of Washington is an aflirinative 
WBwpd oppnmiiHir employer. 


pft*£ n n ,alN 111 m,au M- nc ,h h »«i' iuaM 

me mi ire I'nlio'md 50 ^ 11 , m,Crt,,i h ' ,,IP *»5n- 

. ? ■ u P ,,c;i1 ’“"Mnv and ihc fn|. 

iwLf?.j pe - rannal Icwar tl' Imeiesieil tiers.. ns 

a i nJm , ,,ivcr ? il '’ ol * 0h ' J1 b an euual opportuniiy/ 

■ilnrm.itive aiiu.ii euiplnycr. 

°f C nllfon.ii, San Dlegp/Asslatant Re- 
search Chemirt. The Institute oT Marine Re- 
sources ai toe Scripps lindiution of Oceanography, 
University of California San Diego, anticipates an 
opemnu for an ASSISTANT R&EARCtfCHEM- 
rtl: o y ran L ^ : ***.900480^800) in the Food 

Cham Research Group. The primarv responsibility 
pt the posiuon is to carry out fundamental research 
in man lie organic chemistry in association with oth- 
er 1MR oceanographers. 

. Applicants must have <ri a Ph.D. in organic chcm- 
tsirv, mat me chemistry or chemical oceanography 
and at lean two years uf post-doc toral experience in 
marine chemistry, (ii) an nl.iliLy in carry our indc- 
Jicndcnt research in the ocean :ts demonsiratcd bv 
an active public alien recurd ill refereed journals; ' 
and (in) experience in work ai sea with modern 
sampling and analytical methods. 

Send resume and names of three referees by- 
March 1, 19H4, io: 

Dr. Fred N. Spicss, Director 
Inslttiiic of Marine Resources. A-02S 
Scripps Institution or Oceanography 
University of California San Diego 
La Julia. California 92193 
The Uiiivci ntv of California San Diego is an 
equal opporiunit v/alfirniaiivc acdon employer. 


Minnesota Pollution Control Acaderay/Hydrolo- 
gist- Applicatwmi are being accepted far a hydrol- 
ogisi imsilHm with the Minnesota Poll u lion Control 
Agency. Ilic vacancy is in the mciropolitan Minne- 
apuliv'Si I’.iiil aica. Applicants must have a back- 
ground in geiilngv, hv'hulugv ur engineering with 
S|ie>ilic . i.iii ve work andfar experience in ground 
waicr 1 1 vi 1 mingy A Master's degree mav be subsii- 
tiiieil Inr a purl mn .if the e\|irrtciicc rating. Expcri- 
ciue in umim and evaluating gruiiml water moiJch 
is desirril. Hu.- p.iMii-.n will include limticd field 
work and umii.Hi.ir siipcivisi.ui. for apphcaiiun in- 
lcirni.it i. >n ple.iM- ii.nl.nl; 

KMuril Nehon 

Mimi'-siii.i I'cilliiiinii (auiuol Agency 
l't'F. West (i. ■inly Retail B-2 
Rom- villi-. Miimt-vUa 551 13 
I'elepIvuK ■: tlil") 296-7701 

l in- Sian- • >1 ;m <-qu.i! upiKiimniiv 

cmplnyi-i 


don ln P^n/r^ A°. n P °l ldoC lQral Rc*««h Posi- 

bSJS Atra “*Pher M . Applicaiimis arc 

Karaul I L ' SL,artl1 >hc 

Lunar and ilaneiary Lahorau.rv. University of Ari 

*°r. J 1 ,l£ ”?- Ariroru. The itm iimiiiinu will fa- 
uv da? from !h , '!l nclaT > r 1*T«« ™ analysis nf 
uonS °r™ , l " VJ W mis « nn - Itesc-inh ou- 
and^ , l . hesc ?«»■'"»« mclinle the UumJl 

Si rC1 .e ld ''Wi'cre* "i 'I'c 

n.s eanh-f!.^. t Cir ,a, ? lll, . IL ' s - lh ^ •" plasma m- 
Dhv amtTril EEJ*- Viiae, bililiugra- 

L. EmpKlr™' 


S ^ l lL M . e,E ?w ,DgiBl/ f lQrida University. 

Inc Dept, of Mctcurnloey expects to appoint an 
Assistant ftrotessur in l»f'Thi i» a lenure-earnfag 

Khh’S'm^ req ," ,r " ll ? c Ph U - Candida tef 

wiin some uiisi-dor toral experience will he favored 
but all qualified cajididaics arc encouraged io apply. 

^ l '*P“ ,cd 1,1 'rath: "J dcielnn 
n rcj ra r th proguni and to participate in ilie 
governance «*T the department. Applicants should 
send comprehensive resumes; inefudino a list of 
publications anil the names and addresses or three 
(3) profession, il references; to I'rof. lcsse T. Stc- 

K -ns. Lhainnan; Department of Meteorology; 
rida State Umvcnuy; Tallahassee. Florida 32306 

I9M Sl ” alC f ° T rKCi| " " f a l , P lica,i,,ni is March I 

S, ? c University is an Equal Opportunity/ 
Afwniauw Act inn Lmpluvcr and invites apiilica- 
lions mini 3U qurilificii caniliflnios. 

Arizona Slate Univcraliy/Poildocioral Research 

“i 16 " 1 herai'idyitainiis ul phase (raniltiuiis, 

tolia srilminiu. urilci -disorder, glasses and melts. 
Prof. A. N'avrcnsky. Dept, of CliL-iiiisirv, Arizona 
State Umv., I emne, A/ 85287, (tiiiaj 9G5-4241. 

Arizona State University iv an Equal Unixirtiniitv/ 
Affirmative Actum Employer. 7 

Tarleton State Univereily/AssDclate Dlrretor— Hy- 
drology. Pal I cif lilt Texas A KM Sy stem, is uflcr- 
mg a B-Sc. ■ Degree in Hydrology as ol the Fall. 1 9 S3 
Seniesicr. 1 hts is the »nlv such degree in the State 
of Texas. ] he Ass..i.iaic Director we are seeking 
n ‘ us ' l* -m cniliiLsiasiic individual able lu wnrk wiih 
the Director in sharing the .idniiiibiraiive load, and 
developing Mils program into regional and Eiatinnal 
prominence This will be a icnurc-track appoint - 
mem. rank and salary neguliahle. 1'h.H. ieqiiirc-«l. 
SiiiJMaiiliii| tumliti^ .is.iilank* for Inriliiic.s i.inislnn- 
tii.n. Ap|.licaii<ins ate snnghi Irmn .imsi.ni'ling liv- 
dinlogisis, w.hci inouiies enginrers ami sric-misiv. 
mcluiliiig livtlroi.ixicihigisis. Applii.mis slmul.l 

send resume and i.| liner- iclen-ncrs l.v f»-l.. 

man 1. I98|, I., hr. R..gc-t Dc-Wiesi. Him 

llydiul.igy, P.O, | -h9. I iiileloi. Si.iiinii. 
•Sicplienvilte. Texas 7i'.4U2. T .-l.-iiln.iic- hli-'iiW. 
WM "*31. I'.xsiu. >n mnsi *w. lilU-A as ..| Aim il 
I98| 1 

I alien. n Suit- (.'ni . visits is .m ..tin iii.it i\ i- .iciion. 
•-qu.il ■ i minis l-Illpl. >y el 


Unlvcraity of Mlamld’oa id oc toral Position in Phyx- 
ical Oceanography. Available for research un ilic 
uccan-rcldicd asiiccisuf cliiuaic in collaboration 
nS! 1 ..' ■ fellows anri using die facilities of 
RAM Ah .mil NOAA'.S Altai itir Oceanographic and 
Mctcnrtdngic.il Laliiirntiiry- Applicants should »ub- 
mii a resume, a siait-iiiein of rcscardi interest ami 
me names uf three references to: 

Dr. William W. Fox. |r., Director 
('imperative Institute fur Marine 
■Un I Atmospheric Studies 
KSM AS /University of Miami 
■IfitlfJ Rickcnliacker C.iuscwiiv 
Miami, FI. 33MD 

All Equal Opporiunily/.-Mfinn,iiive Action Etn- 
plnyer. 

University of South Carol in a/Tenure-Track Posi- 
tions in Geology. The Depart me til of Geology in- 
vites ap pi ical Lons far twn aniidpaid icnure-lidck po- 
sitiuns in two of the following areas: I fGcuphvsici; 

2) lgncnm Pci rofagy/Si rue lure; Sj Coastal Process- 
es; or 4) Organic Sediments. It is anticipated that 
the appointments will lie at the assistant nrofasssot 
level, out applications Trnm mure senior persons will 
aisu lie given strung consideration. A I'h.D. degree 
is required. -Starling date will Isc August, 1984, with 
an application deadline of I March 19X4. Applicams 
should send curriculum vitae, suucmem of rcse.u.fi 
intcresis, perLiicnt reprinls. and the names of three 
references to: pr. Bjorn Kjcrfve. Department of Gc- 
ooJRi Uratversn v urSumh Carolina, Columbia. S.C. 
29208 iPhone 8b3-777-ri2!Jj. 

The University or South Carolina is an Equal Op. 
portiinlly Employer which cncuuruurs applicants 
Irom quaiilicn iniitority groups annwonicn. 

Atmospheric Sclentisl/Univerally of Virginia. An- 
pluaiiunv fur a tenure ir.uk assUiant nrcift-sxmsliiii 
are vjmirlii. We wish to strengthen rescan h i.i|mIiiIi- 
nes i leafing wilh iineiui lions whicli mnir in the liv- 
ilnj-limsplim- imliitlinu slieiuii.il iiamssuns and 
i-.uisfnrniainiiis. A I'h.ll. in im-imr. rings ,.r a dim-' 
tv related dm ipliin-. a i..uiiiiiliiii-ni In Kivii r«-- 
•eiinli, and an interesi in working in ,ui iiitndiwi- 
plinary di-|Miiiiii-iil are rnpiiicil Applications Ii.hii 
sv«tmc-ii and L-llinii iiiin.it it ns, are- weliniucil. A lexn- 
itie, iHit-i sijiteiiieiii nl ivvimhIi iiiti re-Ms and naitts-x 
ol ihrec uidmdii.il> who m.iy lx- inin.iitcxl fui ri-lcr- 
ui.es slim ild Ik- xl-iiI lot;. M llomla-rgi-i . t :h.iir- 
iV a I. 1 " J*‘ r l ,,l,, " l ‘ IM “I Eiivimiinieiil.ll Ssieim-.s. Cl.uk 

•'■«ifiq l,IVlfHi,> 01 Vi, 8 i,,ij . Chut lui less- ills-. Virginia 

• 1 1' 1 ' Ehiiversiiy ol Viruiiiia Ls an Equal Oinwnui. 
imy/Alliriiidine Action Einpluver. 

STUDENT OPPORTUNITIES 

GRADUATE STUDEINT 
v. . NASA TRAINEESHIPS 
Uu- Hi.rid.i Non* l iiivi-isiiv is .u.c-i.iinu .imilu.y- 
imns in. in py.mnitm- gi.idiMis- Miiclciiis tui 

paiiuii in us \ \V\ wired I i.niieevliii. Pioui.im 

ii|4i.i , an..gr.ipli l < Sf-iixtog I ci I ii 1 1. pH's ar, i| 

I II' sir > .it II. HI. | lie Hiipi-ml |<m || K . 

' , '- ir 14 Sl'U'iin. Si mli-ni > may |«- 

l..i a .li-gici- in .-ii her tic.-aiiographs- ol rii.-i.-oi<.|ii- 
gy r»r hurtii-i ii it. >1 m.iii.ii i or .ipiili, .ition, .,1. 
w nn- * 

Hi . Jaiiu-s f. tVlirun 
NASA 1 r.iiiirrsliii. Piogiani 
Vl. n-.ii.il.igv A mu x. 

I in- l-Ini nl.i Si .in- l riit.'ixiiv 
'I ■ill.ili.iwi-. Mond.i ejtrii, 

(9IH) (.4-1-4581 



Announcements Meeting Report 

Groundwater Pollution Solar Irradiance 

DWrdHH nr r°n ‘ 1 , 1 1)t -*K rj ‘ |a| i ,,, i. RoteniHiii, unci V ariations 

te” r r M ;«lams in ( Jmurulwnicr- will V 

ter I ( SK 11 ,nK ‘; ,, ■ ,)niin,ll k ‘ Se|iU*ni- 

«ionnn w 98, |’ >y , ,t ' lH itTnntio>iiil Assot i- 

uh'j' Z S' in B lfl ;irc ttslutl to 

itihc fiehiclf? ,l<K, . IMK:,, ' in ff * heir reststrtli 

f P^WHindwue 1 - process iiRflui- 

^ hav^ y ' 5 t,,,i, ‘ ar IKirticipuius 

pers at the C °* ,l - M * n ° r P^wnlniR ciriffimil |»- 

l «aiion nf- n « r wil ! consi{lcr d«Bn«laiion and 
tisce meiai, r 8 a P lc substances, retention ol' 

•Vrsion nr« nd ,nor IP ,,,ic miiirokiii*, and 
«ntanEriI ,r ? c< ? Ic ^ % For ll,ol ' e itironnaiion, 
tesineerino A u V -m- Dc I ,L of Knvironmeiilul 

C ' SS'oonl M5c: ' ^^linical Utliv. 

mtk > DK-2800 Lyngby, Denmark. 

^th African Water 

nri a l ' Vater Well Association 
li(!0o f South/. ^ e A^°- re ^ 0 * e Water Associa- 
"itiona] mnr r " A ^ nca W 'H sponsor an lirier- 
•SSS 1 ?* and Chilian on 
^ u| ftAlriS ,l f Ch . n ? log y enliUecl "Water for 
‘VtnbeM? i J° 1 I* nnesbur K» South Africa, 

n V 984 - Th,ee 

^‘Stifil ™ ber 13 “ I5 > wil1 ^ derol- 
llwd — • sessions, and tlir.Br wnrkinir in 



tasked tn t U - WouW llk e to participate 
iSjk « to submit abstracts by March 16, 

conference is to help 
* South Arri« n i Sroundwater technologies 
"^Semeni n ‘. ^ slons on groundwater 
Q P a tm w nj ;J al «y. exploration, and devcl- 
^inciudinn on ata te-of-lhe-art tcchnol- 
J^teieni, W a st „ ai I\ r weU eonat fuel ion,: water 
S'j? Will antJ irrigation, 

'"^play r]Mri» ^ C{ l u, P r »ienl exhibition 

conference, ; . i" 

jj tetjdj a _ f p ^ be no longer than 250- 
Jfjfeo bnit 8 re 0llld T bc accompanied bv a. 

Fo 8 r fan 30 ! J °° word ») blogmplii- 


The planned repair in orbit by NASA of 
the Soliir Maximum Mission (SMM) in April 
198*1 provides tin excellent opportunity foi- 
improved observaiions of the sun. Jn retro- 
spect the solar-terrestrial research community 
siiould have organized new programs before 
the M.IH0 launch of this satellite, but foresight 
Is sometimes dilficult to achieve. Wc now 
have an opportunity to redress this omission, 
and the organizers of the June 1D83 Work- 
shop on Solar Irradiance Varinuons on Ac- 
tive-Region Time Scales hope that with this 
advantage a substantial improvement can be 
made. 

The goal of die workshop, held in Pasade- 
na, Calif., was to help plan for improved so- 
lar synoptic observations to coincide with the 
1984 repair of the SMM satellite. Most of the 
major participants in experimentation, obser- 
vation, and data analysis were present. A par- 
ticularly important aspect of the meeting was 
the participadon of the ultraviolet (UV)-irra- 
dlance community, and it was generally rec- 
ognized that irradiance variations in the UV 
are Important both energetically apd physi- 
cally. 

Two rather surprising facts surfaced dur- 
ing the workshop. First, although sunspot ari 
eas as measured by various observatories gen- 
erally agree within a few percent, on some 
occasions very large discrepancies can occur. 
Second, there is little agreement on the limb- ■ 
darkening function of Taeniae. Both of these 
uncertainties nre in classical areas of solar as- 
tronomy, and modern technology can cer- 
tainly provide, an order-of-magnitude inv 
provemciit. For' example, a better calibration - . 
of Ca plage areas In farms of faculAr signal is. • 
now becoming available; this calibration, tan'i 
really be used effectively until quantitative Ca 
, plage data can systematically be obtained; ; ... 
New observing progranis, new uses of old ■ 
data sets, and iiewltypes of tlHia (eigo'.tHe syjr>. • 
optic 1 0830 data) all werp llid subject of vig- . 
orous disciissjon; ' • 


lirient reprudiiciltility and lime coverage to 
permit observaiions of “solar constant" varia- 
tions on time scales from a few minutes to 
days and weeks; on die longest time scales 
there ap] tears to be no detectable iiisirtmieii- 
lal di-ifl, but detailed stiidr and cross-calibra- 
tion will be informative— 1»! It ACK1M and 
the ERU sensor un Nimbus-7 show a consist- 
ent downward trend, estimated by Willson lu 
be on die order of 0.04% per year; this trend 
had not shown any solar-cycle dependence as 
of I lie time of the workshop. 

Solar active regions exhibit the bulk or 
their growth and decay on time scales be- 
tween a few hours and a few months. The 
sunspots in particular provide a clear signa- 
ture in the SMM total irradiance data. The 
identification and measurement of other con- 
tributors lo the solar variability lias been die 
subject of several modeling efforts, wherein 
solar synoptic data are used to generate an 


artificial rime scries ilr.it can he compared 
with the solar signal itself. There .ire two ba- 
sic objectives of such modeling: the first is tn 
understand the importance r.f the causes of 
variation, and through their study to le.trn 
about the dynamics of the solar interior. The 
second major objective is to provide a de- 
scriptive “explanation’' of die variance. The 
residuals between such a lilted model ami the 
solar data can then be used to search fnr 
mare subtle effects, such as a solar-cycle de- 
pendence associated with the quiet sun. 

The ultraviolet irradiance variations play a 
particularly iinpn riant role in understanding 
the total soliir irradiance. Although still con- 
troversial, die UV modeling appears tn re- 
quire the need Tor a third component in ad- 
dition lo the inclusion of sunspots and plage 
regions. This third component would physi- 

Meetlngs (cont. on p. 982) 






The AGU Chapman Conference on 
Natural Variations in Carbon Dioxide 
and the Carbon Cycle 

Convenors: E. T, Sundquist and W. S. Broecker 

January 9-13, 1983 
Innisbrook 
Tarpon Springs, Florida 

Natural Variations In Carbon Dioxide and the Carbon Cycle will bring together 
geologists who are stiidying various aspects of carbon cycle history; geochtjmic.il 
modelers; and biologists, oceanographers, and meteorologists who arc familiar with 
. present anc^ potential future relationships among the carbon cycle, almosphc He COi 
.and climate. . ■ , . ; 

. Questions to be discussed at this conference d a*: What w£re the causes of carbon 
cycle variations? How were they related to almospheric COa? Wore they associated 
with climate changes consistent with the COi/dLmale predictive models? What are 
the long-tenn geochqmkal impli cations of fossil fuel CO*? 

The meeting wUl eniphaslze the geologic record) and vvfl! include overviews by 
experts on the application of ocean modeling, climate modeling, and the biosphere 
modeling la CO? as well as sessions emphasizing thb geological record. 

: PrerentaHotis;wi|l be organized around six time slices; the last 2 J 0QO.years, the last 
,20,000 years,: the last 2 milllbniyears, the Cenozoic/the Phanerozoic, and the Pre- : 
icambriari. Don't miss thl? exdtlrtg programl . - . 

Rej/lsfmli&n hitd housing infimatimwitl bc uoatlaWe hy Naoernher^O. Tp be placed on a 
mailing Hat -write CO a Meeting, 20Q0Florida Aupjira, MW., Washington, DC 20Q09 

■{ 202 ) fe-fiajB ■. ■ u. ■ . !r, ;• . • , ; ■■ 

For projuam Information contacts E. T; Sundquist, U.S. Geological Survey, 431 - 
NaHonfcaitep J^ii, yA 22092 (703) 860-^83:, 
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Meetings (rant.frum p. • iftji 

oiltv lie if Ienti1ic<l with the “active network" 
tniinde i hr norm :tl uciive-regimi hoi nula t ies 
oa lire Min. Hecausc or in broad .spaiial ex- 
tern. this would noi have * laiue 

mniiiilation hv die solar roiai ion. The need 
o« mh.Ii a let in is tsairlv obvious lioin die UV 
or Hell l OH. 1(1 time svipieiires. hm ii is uii- 
known (and (uiulainentuliy imp.. rt.mt for 
lar physics) w holier nr not this coiiiihmiciii 
can lie filiysicaliy distinguished from the evn- 
lunoii of active regions, inducling the ephem- 
eral regions. 1 

A iiiajni goal of die workshop was the 
identification of ginund-hased observations 
that could licsi provide die key solar svimniic 
data lor the inicrprctation of' all these phe- 
nomena. In die past, solar synoptic daia have 
not enjoyed die glamor uf a niimher uf oilier 
branches of astronomy, and this has caused 
sn ITe ring Ijnili in terms of resources available 
and, at times, in (ftiality nf personnel. There 
have been many (probably unfair) ret (.■rentes 
to I «ili-ccniui s' tech n iipics for existing syn- 
opnc data, but all workshop panicijnnts 
wuulel agree that iiiiprnvciiicuis in type nr 
quality *if data arc relatively easy 10 achieve. 


This meeting report urn pup, nr, ,1 h y Hugh S. 
Hudson, who is with the Center Jar Atntinfihet if 
a ltd Sfvnv Srianet, L ! nivnu/\ of Calif in tun Son 
Diego, Lei jflik, CA 920 , n. ' 

Large-Scale Snow 
Studies 

A workshop on Laigc-Scule Snow .Studies, 
spniisored liv die IAIIS [nlemmimial Cutu- 
oiittee oil Snow :md Ice (ICSI) was licit! in 
Hamburg on August 2(i. lUJtf in disnus u 
I OH I icsr working group report un die sub- 
ject, present several invited review papers, 
and obtain recommendations that would he 
considered for submission iu ICSI. Albert 
Rango, U.S. correspondent Tor ICSI, was the 
workshop convenor. 

The consensus of opinion at the wuiksliop 
was that cunt in ucd research in remote sens- 
ing of snowpack properties should he sup- 
ported; microwave research .should point io- 
ward definition of the optimum set of sensors 
for spacclxiriic studies; and a comparison of 
the mapping of large-scale snow extent with 


operational NO A A visible products and 
sp.n ehurne mici uumvc mdimuclcrs should hr 
conducled. 

ICSI shuiild pi oniuie die idea of im reuse* 1 
lepoi'iing ol snow d,iia in die appiupi iaie 
World Data Centers (IV'Dli) hy inemhei coun- 
tries. There are few rcgului coiiirihuiois ol 
snow data m die ceiucis whereas dau on sea 
ice is rcporied much mure regularly and in 
far greater quantity. Improyed access to con- 
ventional snow daia is matiduioiy lor snmrsv 
lul remote sensing studies. Furiheiiiiure. re- 
mote sensing daia scis should Ik- siilimiitcd to 
die WDC upon cnmplei ion o| analysis so dial 
they will lie available to ulhei iiivesiigators. Il 
was pointed out dial die L'.S. Air Forte will 
launch another in their series ol DMSP ssuel- 
liics in 2-3 yeais dial will curry a nuiliispec- 
iral microwave ratliomeicr directly applicable 
io snow property mapping. ICSI slionld sup- 
poi t rhe acquisition and archiving of these 
data so dial ihev can be readily ai . evsihle lor 
scientific investigation. This aciivity rntisl he 
initialed soon in order to make ellcciive use 
of the data when the saicllitc is luuiiihcd. 

The working group will continue to cvalu- 
□ie progress in this area ami shall inform 
ICSI cm die likelihood of conducting a sym- 
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Future AGU Meetings, 
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Ocean Sciences Meeting 
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Ijosiim, on large-. si ale effect! of snow » - 
iher Ihidapes. ( 1‘IXii) Vancouver f|»* 
notice must lie provided two years in 





Actions at 
Hamburg 

International Association for 
the Physical Sciences of the 
Ocean 

Officers 

Executive Committee 

PnMnt: W. Krniiss (FRG>; Vue Presidents I. i 
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Resolutions 


bv IA P p?n 5 d bd °u a , re resolullona adopted 
b) IAPSO during the 18th General Assembly 

of the international Union of Geodesy and 

Ge°phvs |cs (lUGG) in Hamburg. August 15- 


The resolutions passed at each quadrennial 
general assembly or IUGG and of its member 
associations are an important barometer or 

T; fl P ln ’° n ,n e eo P ,, J rsi « community 
nll^rSf 3 p .° w " ful 1001 in ,lie develop- 
Se Ll? 0 l ,ro 8 ranB to which they 

are addressed. The resolutions will help ad - 7 
vaqce programs, however, only ir they are 
used. Carned back home by the national 
committees which make up the IUGG, the 
resolutions can spread infonnation worldwide 
on programs that promise to most effectively 
advance geophysical knowledge. IUGG and ? 
its Member associations intend that member 
grqups will present the resolutions before de- 
liberative bodies and otherwise use them to 

3S&K5E 1 ? r** in, '™'r 1 : 

Tlte. 19 resolutions adopted by IUGG as a 
Whole appeared In-fas, October 4, 1983 D ' 

Sq2l , ; r ■: . 


L Satellite and land-based remote sensing 
Noting i he great potential of saidliie-bomc sen- 
son for making a variety of critical oceanographic 
mcam remen is on a global wale, as demonstrated, 
for example, by Scasai; 

noting that plans for some future oceanographic 
“tel lues have been deferred or dropped; 

and noting ihe similarly gic;ti potential of land- 
based remote sensing for studies nf coastal and 
near-shore oceanography; 

IAPSO recommends that nations with tat abilities 
m these areas support than generously uud lli.it in 
order to obtain maximum sdeiililic benetii from 
these syaems oceanographers l,e fiillv involved j n 
flertions about system capabilities starling ai die 
earliest si ages of planning. 

Directed to National Committees 

2. Oceanographic tables and manual 

IT fcjlonS5B?* fc ‘" h, “ " r, “ l,llr " 

and realizing ihe need for an addilhnial nianu.d 
consisting nf tables. tmiLcrlurcs and tec In mines n| 
physical I occanograpiiic OHn|whuiuiis. i siit ciallv Hir 
those sctcnusLs who d„ no, | u vc sunable 
and for use in leaching piauind nccanoBraplii, 
compulations: • . 

IAPSO rrvoni mends Ui.,1 PN'KSfX) iin d SCOR !,«■ 
approached io turn, working g,„„p K.ged.er will, 
IAPSO to address tins mailer. 

Directed to VNF.SCO and SCON 

3. Oil disaster in (he Arabian Gulf 

Noiing die coiuiniiwu discharge nl crude nil him 
the sea from war-destroyed oil wells inm iho Ar.ild- 


toEffr'Zi'Ti bc,n 8 a ^'-K^ng poi 

lu the fragile h.tbilui in ihe Gulf; 

M l 'Z n r g ,t inc , r f a ? in 8 ««wn of marine tcienua 

problcin- “ 0r < ab0,U ' hc conw q u cnm of rhu 

and noting ihat no aitempis so Tar have led ioj 
saliiuon nr die pmlilciu; 

JAI'SO recommends ihai nil sciemisu be called 
upon to jiminoie artel support efforts to end ihim 
iialixn us Siam its possible. 

4. Tidal measurements 

Recognizing ihu need for improved models of the 
ocean lldcs. Ixitb tor their intrinsic importance and 
i heir applications i„ gcdeik, satellite, and electro- 
magnetic nieastiremeiiii; 

JAI'SO mon, mends dial additional liitoral and 
pcln^ic lidaJ incsisincnicnis Ijc made, cspwuJIy jn 
iirais wlieie |»rcseiii models differ nr where few 
measurements have- Ixx'ii taken, and also in shelf 
seas wIumc the iid.il >lis'i|utinn niie needs in be 
nn, re nctiirutciy dc-kTiiiined. 

I tire etrd to Nitimiiil l n in mi tiers 

r». Algnriibins for oceanographic 
computations 

'•••"i 'I niinviiiLaiion.of ihe Joini P.iiielun 

Occaiiiigi.i|,iin I aides and Standards 
lAI'St i ,,cb>|d> for general use by oceanographer, 
llie Algol it inns Tor (Kcanogr.iphic Lkunpiiiaiiom as 
designed liv N. I'. Fufbnoffand R.C. Millard: 
niul I A I’M > urges UNESCO in publish these algo- 
rithms .is somi as pusiilile. 

Directed to UNESCO 
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j, SUN Repo rt 

Hailing ihe nc«l of SI units in jdivsii ai 

£C ^2°Sdng^APSO Re-soliilion no. '.I .uliqilrd in 

, ^So'«kumc.s l’atl Two til lln- M'N Ri.-pnii; 

aid recommends the adoption n| the t imqiklc 
; ufjj gjpori in Htifll foim anti urges the sticniilh 
’j^Lw to study the tepon and t> nisi* U.-r ns use 

■ L-jaMiiuu, publishers, and etliiors til nrcano- 

■ ^journals, hopefully I, yjaiiiiary 1, KWti. 

1 (foidfoNdOwifl/ Committers 

J Atmoapheric and oceanic observations 
the Pacific Ocean 

Rtcogninng dial llw World Clirnui,' Krsvan h 
i ppjmm requires almuspherit anti oi i-ank ohsei v.i- 
onuovtr oceans and that let niinulion of Oiean 
Satlun PAPA in ihe North Pacific in HWI i > Misti- 
mia a serious (oh in die climatit rci nrd. in atinii- 
, jdurif and oceanic research uilivilies, and to o]wr- 
ion] wealber farecDsiitig; 

and rtcognidng lhai as a result oi im reaving mst 
rf mention, weather shins tamim be relied mi to 
; poride continuous, fixer! point ohser various, .nut 
i Sul under Canadian Icadcrsliip, several North Pa- 
; aft nations are cooperating in new sbip-of-np|MM- 
pasy programs to provide uceattugnipliir, Miriatc 
rttorological. and upper air obsi-i various; 
belt tesoh-ed that die IAMAP, IAPSO. anil 
lUGGcommend die effuris uf Canaria in nutlet t.tk- 
rj to develop a satislactury ship-ul-rq>|MMUltiilv oli- 
yning system for the eastern Not ill Pat iiir; 
iKOgiuzlng further the increasing iiupiii lam e nt 
ostika to oceanographic and nieiem ulogk.il nl,- 
i iuuiiom over ihe world’s oceans; 

belt further resolved dial natinns operating 
iaihtr satellites over ocean areas be urged lu take 
Jneps io inure the continuity and quality nf in 
im meteorological and oceanographic data. 

Oentri to National Committees 

‘ Hard Work Award" 

The first distinguished service award that 
IAPSO has ever given to a physical orejnug- 
rapher, entitled the "Hard Work Award” and 
aniisungofan inlaid Indian jewel box, was 
gnat to Maurice Menachd, formerly with tin- 
ittsdtul Ocianographique in I’ari.s, for his IM 
inn of distinguished and devoted servin' as 
Cbinnan of the IAPSO Working Gitnip in 
Symbols, Units and Nomenclami c in Plivsi, nl 
Oceanography. IAPSO Secretary General Kit- 
gcneC. LaFond notes that Mcnnche “Me.nl- 
fisily guided the successful csiahlislnneiii nl 
Sjsimc Imernational (SI) uuiis in pliysii al 
octwograplty." 

^fcational Association 
^Jp/jmolonry and Physics 

^TanlPfi fruurtor 

Aoihtfionj 

ktelT l ljC,, T T - l( ti,JJicd 

JIASPEI during the IHtli General AsM iuhly 

g-t gfflaa 

ttmTrtho v uI ,tHi1 m thv «i«wion- 

in whit lit hey 

FQgrams, linwever, only if iltcv aie 
«|» the IUGG, the 

^ogtan. S lu l m l ! ,1 ‘ ,rn,H,ion ^tIiIwmIi- 

Ih2 ( , " ,mise Hi III, LSI cffti lively 

pJD P J will nr^n !] IlS ,hi, ‘ 
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decision iJC ' l l l rW|lc 1 . , . ,!K! Ultl, » “» 

■“•"ificthoJghL rL ‘ 0 ,,,leri »»lii»nal 

^ a P[«refc S “JS 1 *! 1 h y *m :■ 
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JL*? 2S*jl dk ‘ n « d >•> ducklate a „d resolve 
«t. lailv uf lithospheric structure, and noiing that re- 
..■i.i itiarnie wmnK lelkciitKi surveys of a conven- 
i„ ul kind have •luilnsnl ai moderate cost such dc- 
i.,ib t., ■h'pthv ol L, fit) km heitcath cominenial 
vhib. V. ...K-v rite inlet national organ izauon of C a- 
opi rJliv.' Miru-vs not iitily m shelf areas, but also In 
inland seas mid fakes as well as on land. The shetf 
seas .md , iiiiiiniiii.il margin, of Europe, shield ar- 
ras and uAhsum zones such as the Mediterranean 
and S< xi, I least Asia aic examples or suitable places 
l” inulvriake such snitlies. V 

■t. Noting that research related in earthquake 

prediction is nmving ihe wage of puherina 

r kita to I liai ol testing hypotheses, and recognizing 
I , /I n* develop Lmnprciicnsive meth- 

«xls lor fotmuLumg and evaluating card, quake pre- 
rlu turns, resolves U> seek die cooperation of L'nesco 
.iml other iiiicniaiu.iul bodies in organizing an in- 
irtnalHiiMl sentiiui mi “Testing Hypotheses of 
F.irili(|ti.ike I’rt-diLiimi." 

5. Kciogniriiig the value nf the work performed 
by tile- Standard Earth Model Committee, and noi- 
ing then conclusion that further refinement of the 
Mo, let is ticccssarv, thanks diein for their work in 
Treating I lie I’reliminary Reference Earth Model, 
.inti rew rises to continue its support within the 
iraiiicworL or the ( ommissinn un Srismolcigicai 
lliemv. 

Ii. KimMi riiiing tin- iinporunce of standardizing 
strong morion records stressed in resolution 9 of its 
T'M | Assi'inblv. n-M rives m sponsor an imernational 
workslKip in ii>ni]i;tre .md exchange current proc- 
essing In linlcpics. 

7 Noting tii.it the lack of sufficient strong-mo- 
tion dsla h.ii[i|H is lhe nnrici standing of the iiear- 
sotirn- etleiis i-jnlnpuikes and llie behavior of 
stun lutes, urges ili.ii elhiris to collect such data be 
uiit'iisilit-d 

x t'lgi s llie Wot Id D.U.! ( Tiller, ill lollabura- 
tioii with IAF.I .md "i lie i inn-rc-sled oigjuizaiions, 

I'lHoin.ige .md inii-nsitc the collection and dUtri- 
bulimi uf sin mg -i ii oi inn data. 

*>. Nnliiig llie ini[xi| i.uue nl a fuller [I icorcik.il 
.mu 11011 - 11 . 1111111.11 iiiMiei jiamhiig of llie nonlinear 
behavior of sails subjected to slicing earthquake 
iiiotmii, mges si'isinniugisis tn iiisiall further iiisiru- 
infills iii luiti'lurifs, and ilinT-diiiieiislonal arrays, 
anil Ititain mu sn>li Minlics. 


III. Ui'iiigiii/iiig ihe ini|NiiUiKc- of uillcuiiig, 
piiHcssing, ami imlriisliiug |,igli-t|iialiiy scis mult igi- 
t al diiia on a u lol i.i I .wale conimeudi (hc Interna- 
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Eould "'' Cal< ‘ r ‘ d0 a«3o;> .od j.r. 

^ *-1- 2 f S «u“! ’ 

1 CoadtitoBa. Ih, car Id lout circulation 
vUh'I u r ta ^ t, t ,l °" “ * 

riou, VI Ca a vlntat anliincaaoc l D acoolc « n ,n Tfc. 

"? reM driv * -“ n cirtuiUic,; nlll 
thac ra jnforca t t h* aol.r-drtvaa cjrtulalloa lu tha 

9rr9n thl » etrculaclou In tb. 
wlntar hataphara. Tha chaagaa ,n wind .ad laugracurn 
cauaad by tha hlgb-latliuda haat aourcia laeraaie tha 

^ l0n ol “* and °> t” Msh-UtUud, 

rb! hi ,lld ■ J,cr “" th * 0 cancanrailoo In 

^ . r tt - n “»Pti.ra. Pot prolonged 
nodorata laval* of gaougnetlc activity (ha peak at<nle 
siyaan denalcy In cha poUr tagluna can daciaaaa by 

J OM*™ 3 L r !° |MBa»Mlle qutac condttlona. 

J. aoophya. Raa., flpaea. Paper 3M753 

0430 Ctopsaltlon (atagic or ulanlar] 

TBI GLOBAL DISTR1BUTI0I, CF TBEffl»SPaEUC ODD KITTuMlM 
FOR SOLSTICE COHLITtOHS M1IH; SOLAR CYai HffltHVH 
J.-C. Gjrard llnactuc d'Catcephyil^ia, llnlvaraltf da 

tMD MlgLua), R.O. Robla, D.W. Ruieh and 

A- I. Siauarc 

A Lw-d Loans Inal aodal of tha at nor nauCral const [l- 
uenra Kf’Dl. W*S!. and 80 Inn 70 tn ICO to la lon.,- 
latad and uaad to Lnvoactgata tha global distributions 
or thdsa epaciaa for ['Kasbsr eoladca conditions during 
solar eye la alnlauo- For biclground propirtLaa, tha 
tonally avaragsd circulation, taopararura, and cccpotl- 
t tonal structure of najor nbjtrtL conailiuants in lbs 
iharnoapheia art obtalnid (roa the coupled draaolcal 


chsnlcal nodal caLculatloni nr Pablo and Fasting (10831. 
Transport of tho ntoor nratral const lLuanCa by both the 
narldlonaL and vertical clrrulattnn sod vat deal noloc- 
ular and oddy diffusion ara cossidarad In tha aodal. 

. 00 tea land dlacrlbuclou ol Cha of nor noutral con- 
stltuants for solar losliallon only and fot anlar plus 
autoraL tonics don ara coaaldaiad, Tha rawilEa ahov 
that tho aioiar-to-Hlatar pola na rid tonal circulation 
transports both B0 and HfSJ acroaa the solar tom Ins tor 
late tha polar night rag lac uhara Chora la ■ dmomard 
vartlcaL transport toward the aaaaaphara. Tha ealtu-' 
latad latitudinal dtalrltutlon of HO In rha lower thareo- 
aphara far tbe aolar-lonlratlan-onlv case daaa not urea 

with lia latitudinal NO distribution usually oas sured by 
tba AtDoiphora Explorer satalllcaa. To obtain aarasaear 
baiwean tha calculated and obsarved acme turn It la 
oecaiaary to Include Ion leal Ion and dlasoclaCloa sources 
dua to auroral parclcla precipitation. Tho taoparacuTa 
and eaopa.it loom l atruccura and Cha clrculatloa chscgei 
cauaad by hlgh-lat ltuda heating and tba part tela- 1 educed 
production of H{*D) and n{*5> ail c robin, to bring tha 
calculated 80 Htractura Into batter eareaoaBC with 

obairvai lane. 

The choice of tba addy dLtfualan roof f lcianc critically 
controls the downward flaw of ihanaoipherlc nitric ox lie 
Into tha uaaoaphara. Tha nodal shoos that cha odd 
nitrogen danalclos at high wincar latitudes ara snclraly 
control I ad by partlcla precipitation and transport, 
process, a. 

J. Qaophya. Haa., Bpaca, Paper 3A17S1 
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07 ZQ Xle c 1 raagaallc Theory 

detcwohathh nr a recTOs racrriAL 

Thosaa B.A, Senior and Oar Id A. KiJenikl (Padlabian 

““" tar F’ 7hB Uhlvaratly or Michigan, Ann Artur KI 

A tarter pjtnttil la daeemlseJ fc-r a otailo field 
atlrlbuLalla to sources Induced an a perfectly ssoiucl- 
lng aurfare B, Kith the electrostatic prublcn le la 
abawn that for cloccd and b[on p.irfacrn oxlaclng rabhods 
fflr tba construction of- y>» patentlnl era InoosvanlonL 
and Insdoqusto roaracUvely, and olterr.ntlvo tMiUsos 
nr* li«Wl In both cssss. (FiecCrrsayrmblc thaory. 
acalttrlng), ’ 

Bad. Set., Paper Jslgeg 
0780 lei l taring 

ASfWhlTtC APPBOXIHATIOM OF RADIATION IHTFCKALS - END- 
F01XT ADD DOUBLE IKiFCUCT B1ITPACTI0H 
F-S.FIIdal (Electron <ri Research laboratory, Norwegian, 
laatltuta nl Tocbsology. H-J014 Tmdbaln-KTH, Uorwayl. 

Tha asyapiollc spproriost loa of ■ radiation Integral, 
In which the latagraud has ■ stationary phase point near 
ona ol cha Integral Ion bouudarioj, la wall known (end- 
point diffraction,. Burs la given an altantiliva fornr- 
lntlsn of aodpoinL diffraction which U alaLlar to tho 
fomlotin of odge diffraction in tho uni fora gscnc- 
tclcal theory of diffraction. In nosy applications tho 
ondpolnt diffraction solution la aha incagrand of a new 
secoodary radiation intagra, over aoothar surface. An 
aayrptoLic appror Inst Loo to ona Buck clou of aocoudary 
intagrsll which ropraatnt double rndpoL&t dm tact loo 
in tho diraettofl of a atariasary phano caustic. Is 
•wilumiad ssplIcLtly. This applicdt aipraislon can hr 
uaad to obtain aiaplo analytic diffraction corrections 
to gsacai r ic optica solatlons, a.q. calculations ol the 
spcriuro afftclsuios of dull raflactor ultuiii and 
cylindrical reflector national. (Diffract lop, 
scattering, redactor antennas! . 

Bad. Eel., Papdc 381915 
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Nonurba n Tfro ^ wphwe Composition Symposium 

_ If. A. Chumritffs, T. H. GnirJet, . mj ft. J if.. >«.,(, 

The (.oncfnirBiiiin of Ammonia in Southern Ocean Air ihper 3C08 Ul 

(f (’.Awrliiq.fi I tlrui 

M trine Aerosol gi Southern Mlil-Laiiimlet I Paper JC0368I 

/. L O'ui iNbili. P .Ll CM 

Meaiuremeni of Monoierpene HydrucaibrHib ti Ninul Ridge. Coloiudo < Riper 3C 1234 1 

J. M. Robert t, f. C. MinfrM, D. L. A f trillion, mil tc. E. Ah sen 
McnuuemeM and Modeling of lhe Concenuaiiom of Tcrpenci in Coolie ruus Foresl 
Air fhperJCMJdi 

Ossieln Hov. Jorgrn Sttij-.<tJjgrr. , in, I Brute .If. IV.irhn, 
The Almosplieric Chemliuy oi Hydrogen Cyanide (HCN) I Paper 3C1570I 

. R. J. Cicerone and R. Zelhtrt 


lionnl ScisniuloRicnl Center iiium liigiily for in con- The Almosplieric Chemliuy oi Hydrogen Cyanide (HCN) i Paper 3CI374I 

linniiiK hii-u-iiinils in lliis field, ntul cxjimKt ils . Mudd| Sludv or E0 -«„ InlrnnlllDnl Uls . «. qaa Njlruun Crmcem 


1 , ,n V *V . ■ / " Ir f 1 A Model Study oi Ihe EOccif of Inlermiltent bill on Odd Nitrogen Concenirailont in Ihe Lcmer Troposphere I Paper 

MiKrir lli.mkb In tin- tlmiitir .uni siiiff for ilicir sub- 3CIJ93) * 

Sl.lllli.il ( nun iliulii III Iti I hr AsstiLiuiiilli by ilicir sun- , , Richard »'. Sieunrt. Sultan thimerJ. and Gre^n Matloff 

|--.t I nl I hr I A SIT. I Sc. , lUridl. 0flM E « lwn « e in Caused b * Moumaln 


. . . . f ,i I( ,n- . MDOiii'sana Ncmmubiu ai mruxiiuiuua w Jim wwnn ■■■ ni| 

II. C mull In I lift lilt" MCC6I8 of the L08S Aasem- Conversion in Nonurban Tropospheric Cloudi (Paper 3C04IW 
blv, ami rmiuiil/liw lheptr,itl iintl lime lliiil innny .. _ _ 

| huh, I p I m vp nirn.Tr, I in Us |»rc t hH Hilmi, npraiea An 3 l ^f iliDn ° r Sul,1,fl Pradue,i,,n 10 ClDUdl Ushq! 8 
im iiMiiiki in .ill wlm liitvp in mi)' wny tonirlbiiicil io 

llhil Dill I rw. It diilRlwk-iiKn IM |umkubr Inilcbierl- Urban Eiporii io the Nonuiban Trojwiphrre: RmuIiv ftnm Pro^ 

il, ■« In I In- I ■Hill ( li'K.HiifliiK i It Hit illi lice. Aernul Meuuiemenii M Four Background Him (Paper JC0762I 


Richard IV. Sltss-arf, Sutton IhinierJ. and Gre^on Mot toll 
Straiaspheiic-Trupoipheric Ozone Exchange in Antarctica Caused by Mountain 
Warn (Paper 3CI30JI 

Elmer Robluscm. Daiid Clark. DaitmarR. Cronn. H'. Lee Biinteibcrgrr. and Austin H . M.ntan 
Kinetic; and Mechanism or the Oxidation of SilVi by Oum in Aqueous Soluuon With Particular Reference Io SO' 
Con version in Nonurban Tropospheric Clomh (Paper 3CWIAI 

fliiis'il G. Maiihr 

An investlBdlion or Sulfite Produciion io Cluufa Using a Flow-Through Chemical Reactor Model Approach i Paper 
JC0777) 

Alio inn Hong anil Gregors/ R. Car mis trail 

Urban Euptnli 10 the Nonurban Troposphere: Resulis From Project MISTT (Paper 3C144II 

Warren H. white, David E. rarierson. amt H’lUfdirr £. Wilson. Jr 
Aerosol Mcuuiemenii ai Four Background Silei (Paper JC0762I 

Barry A. BoJhaine 

Rural Measurement or the Chemical Compoiltlon or Airborne Particles In lhe Eastern United Slates (Riper 3C0865) 
George T. Wolff, Nelson A. Kelly. Martin A. Fennnn, and Mari L. Morriuey 


Scholarship Assistance 
for Minority Students in Earth, 
Space, and Marine Science 
1984-1985 

The American Geophysical Union Is 
once again pleased to participate In the 
American Geotoglcal Institute's Minority 
Scholarship Assistance Program. Ap- 
proximately 70 awards from $500— 
$1500 are expected Jo be.awarded for 
this term. 


SMEL *nd Temporal Changes of Stratospheric HO and HP I ft per JCI428I „ 

will lam G MijuUn and Af. 7- Ci'ffry 

Niuogea Oxides in lhe Troposphere: Global and Regional Budgets (Paper JCI3771 

Jennifer A. Lugnu 

Nitric Oxide In the Upp« Siraiosobeie: MeasuremroU and Geophysical 

InierpretalioD (Paper 3CI453 y j y/ on . J/ j i j_ f. Frederick. iV. Oruni, and A. It. lioir glass 

Properliei of MuhBiyered CJood Systems Rom SaieBiie Imagery (Pkper 3CI345) ^ „ 

James A. CnaUey. Jr. 

On Ihe Absence ofSelf-Oscillaiofy Behavior In Some Zero- Dimensional Climate 

Model, (Paper 3C13W) o. 

: Modlficalloa of Suatospherie Circulation by Thace Consihueni Changes? (Paper 3C 1232 1 nmolfl> .y OanUiion 

Albedo of Sool-Coniamlnaied Snow IPaper3CM771 ... . _. 

Petr Chilek, I . Ramastsimy. and I andcina Srnauai.,1 


Formaldehyde (HCHO. Meuuremm.li in (be Nonurban A.mosphere (Paper ^ ^ ^ 

;1 h« Comporidon of W«*ro A.hm.ic Prrelpl-l.on gfi, M. Chinch 

I Kinetic Shidiu of Raindrop Chemlslry. I, InoiganR »d Organic Process (Paper ^ ^ f (MMerg 


HflbciE of HaleroBHieoiis ftacbm «i NOj, HONO. and HN0 3 Chemisuy in ihe Trojwjphe« (Paper 3CI4.W) 
Ptlnllifa >-aiwilriaf«a are" ^ Brian G. Ileuei and Anne M. Ihumpi, m 

Eligible candidates a e. . Mclha« Sulfonic Add In the Mariw Almaiphcrt (Paper 3CI5I4) .... _ 

• Grarfitnie nr LlndefOraduate students. H . . E.S. fnham IN. p.LSmaic. R. G. /ifcr. and J. M. Prospera 

• Graduate or unaerpauudi* thB GW)tl A , spheric SuUbr Cycle iraper 3CIMJI , j 

u/iih oood academic records, lne K0W , - B. L . Namm. B. Boniane. owl A. tlaudry 

a . 1 LJ ^ ■ seasonal. Uriuidhu]. ood Secular Yariaimmln lhe Abundance and Itoiopic Halkn of Atmospheric Carbon UloxWe. 

• Enrolledln orapplyingID,M W- r c m „. ..j n.*, o. K „b f 

Ited institution to Study earuii spaos, Seasonal Coamonenl or Aunrepheric 0)2: Inlbnnailon from New Approaches to the Decora poviimn of SeayonaT 

or marine science; Tlme^i Ifepor TCOSflO ; , ly.Wow S. Cirrrfiinrf. Anhe E. Frrenr. and T. L. Graedet 

• Black, Native American, or Hispanic ; - MlB & rfu* wnicr mJL _ At ^nte 

Students who: ajn.'US. citizens ^ ; Chamdcrtotlon of Aerowa h, Mrthie Ervironmenl. (MedStertaneni. Bed mL,/' 

For Q fhier for your student, call pr / : Estl^.Ing^IHe S[xcs. Co^lon.. andr^.M^ ,, Aih In Clouds Uring weather Radar (Fapcr 

rora/iyer/wjw . JCI3»I; : . •- " - ■ ' Disid M.lturrts and Wdllum l. R,s,r. Jr. 

Members FrograiW Sni|| WawrDn?pt ta Transient Flow,: Shock Tbba Measurements and - 

N.W. • Washington, D.C 20qpy Ha Diufnal pepcodenct) of Iba OplW Reftpcllve Index Slrwcture u , 


i Tims Serial If 


onenl of Aimogpheric I 
iper 3CW9I) 


, Alook, Marion Koopmant, Alone F. Carter, and Charles D. Kretlne 
[nlbrma(kHi from New Approaches to the Decora potiiton of SeayonaT 

, 1 IVitttaM S. Cleveland, Anne E. Frrrny. and T. E. Graedel 
i of Ihe Winter Arctic Acroiot . (Piper 3C1.V01 
i R. M. Huff. W. R. Letdrrh. P. let Bn, oetJL. A, Barrie 


D. Dreyfnss nnd Tern l(n . 


K, E. Knnkel arid D. t Hiihfn 


»•' 3 TTa.SBKSBU-.: - a. 

r ^ Interiachl len .Tt««far , ‘ by John C. Wlfeii j (Paper 






























